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The invention relates to compounds of formula (I) and 
pharmaceutically acceptable salts thereof, wherein R, Ri, and R2, are 
as defined herein. The invention further relates to pharmaceutical 
compositions containing, and methods of using, the compounds 
of formula (I), or acceptable salts thereof, for the inhibition of 
phosphodiesterase (PDE) type IV or the production of tumor 
necrosis factor (TNF) in a mammal. The invention also relates 
to intermediates that are useful in the preparation of the compounds 
of formula (I). 
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INDAZOLE DERIVATIVES AND THEIR USE AS INHIBITORS OF PHOSPHODIESTERASE (PDE) 
5 TYPE IV AND THE PRODUCTION OF TUMOR NECROSIS FACTOR (TNF) 

This invention relates to novel indazole analogs. The compounds are selective 

inhibitors of phosphodiesterase (PDE) type IV and the production of tumor necrosis 

factor (TNF), and as such are useful in the treatment of asthma, arthritis, bronchitis, 

chronic obstructive airway disease, psoriasis, allergic rhinitis, dermatitis, and other 

1 0 inflammatory diseases, central nervous system disorders such as depression and multi- 
infarct dementia, AIDS, septic shock and other diseases involving the production of 
TNF. This invention also relates to a method of using such compounds in the 
treatment of the foregoing diseases in mammals, especially humans, and to 
pharmaceutical compositions containing such compounds. 

15 The following co-pending United States provisional patent applications also 

' disclose and claim indazole derivatives that are selective inhibitors of PDE type IV and 
the production of TNF: United States provisional application number 60/021,072, filed 
June 27, 1996; United States provisional application number 60/020,385, filed June 25, 
1996; and United States provisional application number 60/016,861, filed May 3, 1996. 

20 The foregoing co-pending United States provisional patent applications are incorporated 
herein by reference in their entirety. 

Since the recognition that cyclic adenosine phosphate (AMP) is an intracellular 
second messenger (E.W. Sutherland, and T. W. Rail, Pharmacol. Rev.. 12, 265, 
(1960)), inhibition of the phosphodiesterases has been a target for modulation and, 

25 accordingly, therapeutic intervention in a range of disease processes. More recently, 
distinct classes of PDE have been recognized (J. A. Beavo ej al.. Trends in Pharm. Sri. 
fTlPS) . 1 1 , 150, (1990)), and their selective inhibition has led to improved drug therapy 
(C. D. Nicholson, M. S. Hahid, TIPS. 12, 19, (1991)). More particularly, it has been 
recognized that inhibition of PDE type IV can lead to inhibition of inflammatory mediator 

30 release (M. W. Verghese si sL J. Mol. Cell Cardiol.. 12 (Suppl. II), S 61, (1989)) and 
airway smooth muscle relaxation (TJ. Torphy in "Directions for New Anti-Asthma 
Drugs," eds S.R. O'DonneU and C. G. A. Persson, 1988, 37 Birkhauser-Vertag). Thus, 
compounds that inhibit PDE type IV, but which have poor activity against other PDE 
types, would inhibit the release of inflammatory mediators and relax airway smooth 

35 muscle without causing cardiovascular effects or antiplatelet effects. It has also been 
disclosed that PDE IV inhibitors are useful in the treatment of diabetes insipidus 
(Kidney Int. 37:362, 1990; Kidney Int 35:494) and central nervous system disorders 
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such as depression and multi-infarct dementia (PCT international application WO 
92/19594 (published November 12, 1992)). 

TNF is recognized to be involved in many infectious and auto-immune diseases J 
(W. Friers. Fed, of Euro. Bio. Soc. (FEB§) Letters, 285, 199, (1991)). Furthermore, it 
5 has been shown that TNF is the prime mediator of the inflammatory response seen in 
sepsis and septic shock (C. E. Spooner ej aL. Clinical Immunology and 
Immunopathology, 62, S11, (1992)). 

Summary of the Invention 
The present invention relates to compounds of the formula I 



10 




and to pharmaceutics tty acceptable salts thereof, wherein: 

R is H, C,-C t alkyt. <CMJJ5 to 10 membered heterocydyO wherein m is 0 to 
2. (C,«C, alkoxyK^-C, alkyt. C,-C, alkenyl. or -CZ,XCWC«-C» aryO wherein b and c 
20 are independently 0 or 1, Z, is C,-C, alkylene or C,-C, aJkenylene. and Z, to O, S. SO„ 
or NR,* and wherein said R groups are optionally substituted by 1 to 3 substituents 
Independently selected from the group consisting of halo, hydroxy. C,-C, afcyt, C,-C, 
alkenyl. C,-C, alkoxy. trifluoromethyl, nitre, -CO^ ^OJNR^R,,, -NR^R,, and 
•SO a NR u R n ; 

25 R, to H. C,-C, afcyt, C*-C, alkenyl. or phenyl, wherein said aflcyt aBcenyi and 

phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl MluoromethyL and halo; 

R t It R„. -C(O)NR ia (CHR tt ).C(O)NR tt O(CH t ),(C # -C 10 aryl). 
-C(*NR ia )NH(CH a ) > (C,-C 1 , aryl), -C(0)NR i (CHR ll ).C(0)NR„(CH a ),OR„. 

30 -^O^^CHR^StC^ alkyO. -C^NOCtOJRJR,,, ^R 1 ^ t ,CHR JB NR t SO J (CH a )^A, 
^Rn^CHR^R^OXORoWOXC^afcyO. 

-Z.-R,, or -(CR, r RJ w NR t (C(0))^ 10 wherein p to 0 to 2. m to 1 to 6, and q to 1 or 2; 
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wherein in said formulas (laHli). the structures of formulas (10 and (Ig) are 
attached to formula I at carbons 5. 6, or 7 of said formulas (If) and (Ig), the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R, is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2. p is 
5 0 to 6. and m is 0 or 1 ; 

R, is -C(0)N(CH,)(OCH^ or -(CH^OH wherein n is 0 to 4; 

and R, are independently selected from the group consisting of H, ethyl, 
-COjH and -C(0)NHOH; 

R, is H, cyano, hydroxy, C,-C 4 alkyl, C,-C, alkoxy, -OC(0)(C,-C # alkyl) or - 
10 OC(O)(C,-C 10 aryl); 

R 7 is C,-C, 0 aryl or 5 to 10 membered heterocydyl, wherein said R 7 groups are 
optionally substituted by 1 to 3 substituents independently selected from halo, 
trifluoromethyl, cyano. nitro. -CO^ C,-C 4 alkoxy, -OC(OXC,-C 4 alkyO. -NRuC(0)(C,- 
C 4 alkyl). ^(0)NH„ -0<0)NHOH, -0(0)0(0,-0, alkyl), C t -C 4 alkyl, -SfO^R,, wherein 
15 n is 0 to 2. benzoyl, -NR^ -OR^, C,-C, alkanoyt. -¥,-{0,-0,0 an/), -0(O)O(C,-C„ 
aryl). -NH(C,-C W aryl). -C(0)NH(C,-C„ aryl), -0(0^^0(0^(0,^ aryl) wherein n 
is 1 to 3, and -SOjNHfC.-C,, aryl); 

R, is H, C,-C, alkyl. or -<CH a ).(C e -C w aryO wherein n is 0 to 4; 
R, is H, -OR^ -(CHJ^ or -CHaC^CHa)^ wherein m is 0 to 2; 
20 R„ it C,-C 4 alkyl, -0R„, -CR, a R„OR, a . -CR ia R„NR ia R„, 

-CR^OR^CRttRMOR^, 2.2-dimethyM,3-dioxolan-4-yl, -NR, a C(0)NR, a R,„ 
-^CR^^CH, wherein n is 0 to 5, -NR^CHJ^pyridyO wherein q is 0 or 1, -P(OXC,- 
C 4 alkoxy),. -NR^R^, -M^OR^, -NR^NR^R,,, -NR^CH^. -OCHjNR^O)^, 
-OCH^OJNR^,, -CCHR 0 OC(OXC,.C 4 alkyl). -OCHR, a C(OXC,-C, alkoxy). 
25 -CKCH a y^ 1 ,or-NR ia (CH a )uR 1t whei^mis0to2; 
R,, is H or A; 

each Rn and Rq is independently H or C,-C 4 aicyt; 
Ru is methyl or phenyl; 
R« is H, methyl, ethyl, or -CHjCHjOH; 
30 R^ is H, methyl, ethyl. -CH,C(0)NH* or -CHjCHjOH; 

each R, 7 it independently H. hydroxy, cyano. halo. 0,-C, alkyl, C,-C, alkoxy. 
-NR«Ru. -OiOPRv. -0(0)^ -CH^R^ -C-CR^, •CH/mjl*, -CHjOR^, 
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-CfOJNR^R,,, -C(Y S )H, or -CHjNR^OCfOJNR.jR,,, provided that when R 17 is 
hydroxy then R„ is H or C,-C 4 alkyl; 

each R„ is independently H, fluoro, cyano. or C,-C 4 alkyl. wherein said methyl 
is optionally substituted by 1 to 3 fluoro substituents; 
5 or R 1T and R„ are taken together to form an oxo (=0) moiety; 

R„ is phenyl, naphthvt, pyirolyl, furanyl, thienyl, oxazolyl, pyridinyl, pyrimidinyl, 
pyridazinyl, quinolinyt, isoquinolinyl. 5.6,7,8-tetrahydroquinolinyt, or 5,6,7,8- 
tetrahydroisoquinolinyl, wherein said R 1t groups, except said phenyl, are optionally 
substituted by 1 to 3 R* substituents, and wherein said phenyl R 1t group is optionally 
10 substituted by 1 to 3 substituents independently selected from Rj, and R,,; 

R M is -CfOJR^, -0(0)0(0)^, -CfOJCOgCfOJR,, or 



15 



<21 



Is H, -OR^, -NHRa. -NHOH, -NHNH„ -{ChU.Y.fphenyl) or^CHJ^tpyridyO 
wherein n is 0 to 4; 

20 R»is H, C.-C, alkyl. -<CHJ,Yi<phenyi) or -<CH a X l Y s (pyridyf) wherein n is 0 to 4; 

each R» is independently halo. C,-C, alkyl. C,-C, alkoxy, 0,-C, alkylenedioxy. 
trilkioromethyl. -NR^R^, ntoo. -C(NR tt )NR 0 R w , -C(0)NR 1 ^ tJ C(0)R u , -C{NOR U )R OJ 
-C<NCN)NR 12 R W , -CQKN&Rv, -(OyjCN) wherein m is 0 to 3. hydroxy. -C(0)R^ 
-C^NRaOR*. •C(0)NR tt NR tt R n , -OCCOJNRaR*. -NR^O)^ -CCOJCiOJNR^R,,, 

25 -COjRa. SOJK„, -SOjNRaR^. -C^OJNRaR^ -KR^SO^ or -N^ONR^- 

each R* n independently imidazotyl. pyrazolyt, triazoryt. tetrazotyi oxazolyl. 
itoxazolyl. oxadiazofyl. thiadlazolyl, thiazolyt, oxazoloTnyl. thiazoic&tyt. wknttazofidkryi, 
wherein each of the foregoing R* substituents is optionally substituted by 1 to 3 R,, 
substituents; 

30 Rjh is -NR^ -NH(C,^ aryl). C-C, alkoxy. or C,^ arytoxy; 

R* is H. C,-C, alkyl or -(CH J ) Bl Y 4 (phenyf) wherein m is 0 to 4 and the phenyl 
moiety of said -<CH 1 ) - Y 4 (phenyt) group is optionally substituted by halo. -OR,,, C t - 
C, alkanoyloxy. C,-C, 0 arytoxy. -NR^ -NH(C,-C M aryl). or -NHC(OXC,.C 4 atkyf); 
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each R,, is independently halo. -(CH,),NR„C(0)CH, wherein p is 1 to 5, nitro, 
cyano. -NR„R„, -CO a R ia , -OR,,, -C(Y,)NR ia R ia , -NR„C(NCN)S(C I -C, alkyl), 
-NR,jC(NCN)NR ia R„, -NR^COJNR,^,, -NR ia C(0)C<0)NR, a R ia , -C(=NR ta )NR ia R ia , 
-S(0) m CH, wherein m is 0 to 2. -C(*NRtt)S(C,-C a alkyl), -NR, a SO a (C,-C a alkyl). 
5 -OC(0)R ia . -OCfONR,^,, -NR, a SO a CF a . -NR, a C(0)C(0)OR ia . -NR ia C{0)R ia . 
-NR 12 C(0)OR ia . imidazolyl, thiazolyl, oxazolyl, pyrazolyt, thazolyt, or tetrazolyl; 

Ra, is H, fluoro, cyano, or C,-C a alkyl, wherein said alkyl is optionally substituted 
by 1 to 3 substituents independently selected from halo. •C(0)NR ia R ia , and -C(0)OR ia ; 

R,, is phenyl optionally substituted by 1 or 2 substituents independently selected 
10 from -NR 12 R„, nitro, halo, -OR„, -NHR*. -NR ao R 31 , and -CQOyOR^ 

each R,,, and R,, is independently C,-C, alkyl or C a -C, alkenyl; 

R^ is pyhdin-4-yl optionally substituted by 1 or 2 substituents independently 
selected from halo and C,-C 4 alkyl; 

each A is independently C,-C, alkyl, pyridyt, morpholinyl, piperidinyl, imidazolyl, 
15 thienyi, pyrimidyl, thiazolyl. triazolyl, quinolinyl, phenyl, or naphthyl, wherein the 
foregoing A groups are optionally substituted with 1 to 3 R^ substituents, or A is 
-(CH^SCC,-^ alkyl) wherein q is 1 or 2; 

W is O, NOH, NNH* NCX^CH,, or NNHCfOJCH,; 

Y,isOorS; 
20 Y a is O. NOH or H,; 

Y a tsa bondor-CH=CH-; 

Y 4 isabond.O,S,or-NH-; 

Y.isO. NR^ NOR^, NCN, C{CH^ CR^NO* CR^CCOORa. CR ta C(0)NR ta R tt , 
C(CN)NO a , CtChOCPJORtt or C{CN)C<0)NR ia R tt ; and, 
25 Z,is -NR,,-, -{CHjL-, -CHjCCONH-. -NHCH 1 C(OK ^HfiQfJCHf, -CH=CH-, 

-C-C-. -CH(Y,HK -C(Y>. -CHjCOrj-, -COrjCH,-. -CCYOCC,).. -CHjNRq-, -CHj-Y,-, 
-C(Y t )NR t (CHR ia ) L -, -NRfiCfXCHR^-, -NHCH,-, -^-CH,-. -SOCH,-. -CHjSO-, 
-SOjCH,., -CHjSO,-, -OCOrO". -N=N-. -NHSO a -, SOJNH-, -CCYJCCY^H-, -NHC(0)0-, 
-OC(0)NH- or «NHC(0)NH-, wherein in said Z, moieties nte0to4andmis1to3. 

30 
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The present invention also relates to compounds of the formula 



5 




and to pharmaceutically acceptable salts thereof, wherein R and R, are as 
10 defined above and X is -C{0)C1. The compounds covered by the above formula are 
intermediates that are useful in the preparation of the compounds of formula I. 

Specific compounds of formula I include those wherein R, is -Z,-R 7 wherein Z, 
b-COTONH-. -WJCH,-, -NHC0r>, -Y,-CH,-. -OC(OK -CH*CH-, or-C^Y^^K and 
R 7 is an optionally substituted aryt or neteroaryl group selected from phenyl, pyridyl, 
15 pyraanyl. thienyl, pyrimidinyl, 2,4^xopyrimidirv5-yl 1 isoxazolyl. Isothiazolyl, 
pyridazinyt, and 1,2.4-triazinyl. More specifically, R r is substituted phenyl, 2.6-dihalo- 
substituted phenyl, or 3,5-dihak>-pyrid-4-yt. 

Other specific compounds of formula I include those wherein R, is -Z,-R 7 
wherein Z, is -C{0}NH(CH^- or -NHCCOXCHJ^-, wherein n is 0 or 1 , and R, is phenyl 
20 or pyridyl optionally substituted by 1 to 3 substtuents independent sotectod from halo, 
nitro. trifluoromethyl, -COjCH* methyl, methoxy. and -C^OJNH^ 

Other specific compounds of formula I include those wherein R, is -2,-R, 
wherein Z, is -C(0)NH- and R, to phenyl or pyridyl optionally substituted by 1 to 3 
substituents independently selected from halo, C,-C 4 aHcyf. C,-C« alkoxy, cyano, earboxy 
25 and-OCCOKC^akyl). 

Other specific compounds of formula I aidude those wherein R, to R* wherein 
R* a optionaly substituted pyrimkfinyt or opoonaly substituted pyridazinyt. 

Other specific compounds of formula I include those wherein R, to a substituent 
of formula (In) wherein R» to -CtOJR,,. -C(0)C(0)R„. or 

30 
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,R 



21 



wherein R„ is -ORa, -NHRjj, or -NHOH, and is H. C,-C, afcyl, benzyl or 
pyridyimethyt. 

Other specific compounds of formula I include those wherein R, is phenyl 
1 0 substituted by wherein said is oxadiazolyl, thiadiazolyl or tetrazolyl wherein said 
R* groups are optionally substituted by C,-C, alkyl, or wherein R, is phenyl substituted 
by cyanomethyf, hydroxy or formyl. 

Other specific compounds of formula I include those wherein R, is -Z,-R 7 
wherein Z, is -C(Y 1 )NH- 1 and R, is phenyl, pyrazinyt, pyhmidinyi, isoxazolyl, or pyridyt, 
15 wherein each of said R 7 groups is optionally substituted by 1 to 3 substituents 
independently selected from halo, methoxyca rbonyl . trifkioromethyl. benzoyl, acetyl, 
dimethytamino, hydroxy, nitro. methyl, cyano, methytsutphonyt, and methyfthio. 

Other specific compounds of formula I include those wherein R, is 
-C<=NOC(0)R M )R ai wherein R» is amino and R* is H. C,-C, aflcyt or -(CHjJJphenyf) 
20 wherein m is 1 to 4 and said phenyl moiety is optionally substituted by halo, hydroxy, 
acetoxy, amino or acetamkto. 

Other specific compounds of formula I include those wherein R, is 
KCR 1 ,R ti ^R t <C(0)) # R ie wherein m is 2. q is 2. each R„ is independently H. cyano 
or methyl, each R u is Independently H or methyl, R, is H or methyl, and R^ b amino, 
25 hydroxy, methoxy or hydroxyamino. 

Other specific compounds of formula I include those wherein R, is 
KCRoRJl^VCCO))^. wherein mis2.qis1, eachR^is txJependently H, 
-C(0)NH* -C-CH, cyano, formyl, hydroxymethyi, or trifluonomethyt, each R„ is 
independently H or cyano, and R* is C,-C 4 aflcyt 
30 Other specific compounds of formula I include those wherein R, is a substituent 

of formula (Ic). (Id) or (le). wherein, in formulas 0c) and (Id), R, is H. hydroxy. C,-C 4 
aflcyl or C,-C 4 aOcoxy . 
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Other specific compounds of formula I include those wherein R, is 
-C(O)NR 4 (CHR 1J ) m C(0)NR 1J (CH J ) p OR 1J or ^(OJNR^CHR^SfC.-C, alkyl). wherein 
R,, R 1J( m and p are as defined above. 

Specific compounds of formula I include those selected from the group 
5 consisting of: 

dope ntyl-S^my 1-1 Hnndazole-6-cart>oxylic acid (3,5-dichloro-pyridin-4-yl)-amide; 
1 -Cydopentyl-3-ethyM H-mdazole-6-carboxylic acid (2,6-dichloro-phenyl)-amide; 
1-Cyclobutyl-3-ethyl-1H-indazole-6-cartx>xylic acid (3.5-dichloro-pyridin-4.yl)^mide; 
3-EthyH-isopropyM H-indazole-6-carboxyfic acid (3.5-dichloro-pyridin-4-yl)-amide; 
10 1 -Cydopropylmethyt-3-ethyM H-irKJaiote-6-carboxyOc acid (3.5slichk)ro-pyridin-4-yl)- 
amide; 

1 -Cydohexy*-3-ethyM H-indazole-6-carboxylic acid (3,5-dichloro-pyridin-4-yl)- 
amide; 

3-Ethyt-1 -(4-fluoro-phenyfM H-indazote-6-cart>oxyfic acid (3.5-dich)oro-pyridin- 
15 4-yi>amide; 

1 -CydopentyI-3-ethyM H-iridazole-6-carboxylic add hydroxycarbamoylmethyl-amide; 
1 -Cydopentyl-3-ethyl-1 H-indazole-6-cart>oxylic add (2-methylsutfany^ethy1>amide; 
1 -Cydopentyt-3-ethyH H-Jndazole-6-carboxyHc add hydroxy carbanwytmethyt-methyl 
amide; 

20 S-1 -Cydopentyt-3-ethyH HHndazole-6-carboxySc add (1 -benzytoxycarbamoyt-ethyT)- 
amlde; 

R-1 -Cydopentyl-3-ethyi-1 H-indazole-6^artx)xv8c add (1-hydroxycarbamoyVethyf>- 
amkje; 1<*ctopentyK^myWhiophen-2-yl-1 H-indazole; 1-Cyciopentyt-3-ethy^6- 
phenyUHnndazole; and the pharmaceuticaffy acceptable salts of the foregoing 
25 compounds. 

The present invention further relates to a pharmaceuticai composition for the 
toWbiBon of phosphodiesterase (PDE) I^IVerllwpndiicflonortumornsaositteelQr 
(TNF) comprising a pharmaceuticaffy effective amount of a compound according to 
formula I, as defined above, or a pharmaceutical acceptable salt thereof, and a 
30 pharmaceuticaUy acceptable carrier. 

The present invention further relates to a method for the inh&Son of 
phosphodiesterase (PDE) type IV or the production of tumor necrosis factor (TNF) by 
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administering to a patient an effective amount of a compound according to formula I, 
as defined above, or a pharmaceutical^ acceptable salt thereof. 

The present invention further relates to a pharmaceutical composition for the 
prevention or treatment of asthma, joint inflammation, rheumatoid arthritis, gouty 
5 arthritis, rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; sepsis, 
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, acute 
respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory 
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, re perfusion injury, 
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as 

1 0 influenza, cachexia secondary to infection or malignancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS), AIOS, HIV, ARC (AIDS related complex), 
keloid formation, scar tissue formation, Crohn's disease, ulcerative colitis, pyres is, 
multiple adenosis, type 1 diabetes melfitus, diabetes insipidus, autoimmune diabetes, 
systemic lupus erythematosis, bronchitis, chronic obstructive airway disease, psoriasis, 

15 Bechefs disease, anaphylactoid purpura nephritis, chronic glomerulonephritis, 
inflammatory bowel disease, leukemia. anergic rhinitis, dermatitis, depression or multi- 
infarct dementia, comprising a pharmaceutic! By effective amount of a compound 
according to formula I, as defined above, or a pharmaceutical^ acceptable salt, thereof 
together with a pharmaceutical acceptable carrier. 

20 The present invention further relates to a method of treating or preventing the 

foregoing specific diseases and conditions by administering to a patient an effective 
amount of a compound according to fonriula I. as defined above, cr a phannaceut^^ 
acceptable salt thereof. 

The term "halo", as used herein, unless otherwise indicated, includes fluoro, 

25 chtoro, bromo or iodo. Preferred haJo groups are fluoro, chloro and bromo. 

The term •alkyr. as used herein, unless othetwis* indicated, indudes saturated 
mortovaJertf tydrocarbm Rfcto 
be understood that where cycfic moieties are intended, at least three carbons in said 
aHcyt must be present Suchcydtemc4etiesinckxtecyctopropyl, cydoburyl. cydopentyl, 

30 cydohexyl and cydoheptyt. 

The term "alkoxy". as used herein, unless otherwise Irritated, indudes-O-akyl 
groups wherein alky! is as defined above. 
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The term "alkanoyl". as used herein, unless otherwise indicated, includes -C(0>- 
alkyl groups wherein alkyl is as defined above. 

The term "aryl". as used herein, unless otherwise indicated, includes an organic 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as 
5 phenyl or naphthyl. 

The term "5 to 10 membered heterocyclyl", as used herein, unless otherwise 
indicated, includes aromatic and non-aromatic heterocyclic groups containing one or 
more heteroatoms each selected from O. S and N, wherein each heterocyclic group 
has from 5 to 10 atoms in its ring system. The heterocyclic groups include benzo-fused 
10 ring systems and ring systems substituted with one or more oxo moieties. An example 
of a 5 membered heterocyclic group is thlazolyt, and an example of a 10 membered 
heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups are 
pyrrofidinvl. piperidino. morpholino, thiomorpholino and piperazinyl. Examples of 
aromatic heterocyclic groups are pyridinyt, imkJazolyl, pyrimidinyt, pyrazofyl, triazotyl, 
15 pyrazinyt, tetrazolyl. furyl, thienyt, isoxazotyl and thiazotyl. Heterocyclic groups having 
a fused benzene ring include benzimidazolyi. 

The term "heteroaryT, as used herein, unless otherwise indicated, includes 
aromatic heterocyclic groups wherein heterocyclic is as defined above. 

The phrase "pharmaceuticaBy acceptable salt(s)", as used herein, unless 
20 otherwise Indicated, indudes salts of acidic or basic groups which may be present n 
the compounds of formula I. 

Certain compounds of formula I may have asymmetric centers and therefore 
exist in different enantiomeric forms. This invention relates to the use of an optical 
isomers and stereoisomers of the compounds of formula I and mixtures thereof. The 
25 compounds of formula I may also exist as tautomers. This invention relates to the use 
of ail such tautomers and mixtures thereof. 

Detailed Description of the Invention 
The following reaction Schemes 1-8 Bustrate the preparation of the compounds 
30 of the present invention. In the following Schemes, unless otherwise indicated. R, R,, 
R» R* and R„ are a* defined above. In the foflowing Schemes. HAe" means methyl 
and "Ph" means phenyl. 
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Scheme 2 
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Scheme 4 
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Scheme 7 
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The preparation of compounds of formula I can be earned out by one skilled in 
the art according to one or more of the synthetic methods outlined in Schemes 1-8 
above and the examples referred to below. In step 1 of Scheme 1, the carboxylic acid 
of formula II, which is available from known commercial sources or can be prepared 
5 according to methods known to those skilled in the art, is nitrated under standard 
conditions of nitration (HNO^H 2 S0 4 , 0*C) and the resulting nitro derivative of formula 
III is hydrogenated in step 2 of Scheme 1 using standard hydrogenation methods (H,- 
Pd/C under pressure) at ambient temperature (20-25 # C) for several hours (2-1 0 hours) 
to provide the compound of formula IV. In step 3 of Scheme 1, the amino benzoic acid 

10 of formula IV is reacted with a base such as sodium carbonate under aqueous 
conditions and gently heated until mostly dissolved. The reaction mixture is chilled to 
a lower temperature (about 0"C) and treated with sodium nitrate in water. After about 
15 minutes, the reaction mixture is slowly transferred to an appropriate container 
holding crushed ice and a strong acid such as hydrochloric acid. The reaction mixture 

15 is stirred for 10-20 minutes and then added, at ambient temperature, to a solution of 
excess t-butyl thiol in an a orotic solvent such as ethanol. The reaction mixture is 
acidified to a pH of 4-5 through addition of an inorganic base, preferably saturated 
aqueous NajCQ,. and the reaction mixture is allowed to stir at ambient temperature for 
1-3 hours. Addition of brine to the reaction mixture, followed by filtration, provides the 

20 sulfide of formula V. 

In step 4 of Scheme 1. the sulfide of formula V is converted to the 
corresponding ind azote carboxylic add of formula Vt by reacting the sulfide of formula 
V with a strong base, preferably potassium t-butoxide, in dimethyl sulfoxide (DMSO) at 
ambient temperature. After stirring for several hours (1-4 hours), the reaction mixture 

25 is acidified with a strong acid, such as hydrochloric or sulfuric acid, and then extracted 
using conventional methods. In step 5 of Scheme 1, the indazole carboxylic add of 
formula VI is converted to the corresponding ester of formula VII by conventional 
methods known to those skilled in the art In stop 6 of Scheme 1. the compound of 
formula VIII is provided through aDcylation of the ester of formula VII by subjecting the 

30 ester to conventional alkyJation conditions (strong base/various alkylating agents and, 
optionally, a copper catalyst such as CuBg in a polar aprotic solvent, such as 
totrahydrofuran (THF), N-methytpyrroBdinone or dimethytformamide (DMF). at ambient 
or higher temperature (25-200'C) for about 6-24 hours, preferably about 12 hours. In 
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step 7 of Scheme 1, the compound of formula VIII is converted to the corresponding 
alcohol of formula IX by following conventional methods known to those skilled in the 
art for reducing esters to alcohols. Preferably, the reduction is effected through use of 
a metal hydride reducing agent, such as lithium aluminum hydride, in a polar aprotic 
5 solvent at a low temperature (about 0*C). In step 8 of Scheme 1, the alcohol of 
formula IX is oxidized to the corresponding aldehyde of formula X according to 
conventional methods known to those skilled in the art. For example, the oxidation can 
be effected through use of a catalytic amount of tetrapropytammonium perrutenate and 
excess N-methyimorpholine-N-oxide, as described in J. Chem. Soc., Chem. Commun., 

10 1625 (1987), in an anhydrous solvent, preferably methylene chloride. In step 9 of 
Scheme 1. the ester of formula VIII is converted to the corresponding acid of formula 
XI by methods known to those skilled in the art, such as by treating the starting 
compound with sodium hydroxide in methanol and heating the mixture to reflux for 
• several hours (2 or more hours). The add of formula XI, ike the aldehyde of formula 

15 X, » a useful intermediate for the preparation of various compounds of formula I. 

Scheme 2 illustrates an alternative method of preparing the aldehyde of formula 
X and the add of formula XI, as wen as a method of preparing the compound of 
formula XVII. In step 1 of Scheme 2, the compound of formula XII is nitrated using 
conventional nitration conditions (nitric and sulfuric add) to provide the compound of 

20 formula XIII. In step 2 of Scheme 2, the nitro derivative of formula XIII is reduced to 
the corresponding amine of formula XIV according to conventional methods known to 
those stifled in the art Preferably, the compound of formula XIII is reduced to the 
amine of formula XIV using anhydrous stannous chloride in an anhydrous aprotic 
solvent such as ethane*. In step 3 of Scheme 2, the amine of formula XIV is converted 

25 to the convspondingindazotecf formula XVbyo^ 

tetrafluoroborates as described in A. Roe. Oroanfc Reactions. Vol s WUey, New York, 
1949. pp. 198-208, fbtowed by phase transfer catalyzed cycfzation as described h R. 
A. Bartsch and I. W. Yang, J. Met Chem. 21, 1063 (1984). In step 4 of Scheme 2, 
aflcylation of the compound of formula XV is performed using standard methods known 

30 to those skilled in the art (le. strong base, polar aprotic solvent and an alkyl haBde) to 
provide the N-aBcytated compound of formula XVI. In step 5 of Scheme 2. the 
compound of formula XVI is subjected to metal halogen exchange employing an alkyl 
lithium, such as n-butvl lithium, in a polar aprotic solvent, such as THF, at tow 
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temperature (-50*C - 100°C (-78°C preferred)) followed by quenching with DMF at low 
temperature and wanning to ambient temperature to provide the aldehyde intermediate 
of formula X, or the mixture containing the compound of formula XVI is quenched with 
CO,, warmed to ambient temperature, and then quenched with an acid, such as 
5 hydrochloric acid, to provide the acid of formula XI. In step 6 of Scheme 2, the 
compound of formula XVI is converted to a compound of formula I wherein Rj is R„ 
which, as defined above, represents an aryl, heteroaryl, or heterocyclic moiety. In step 
6 of Scheme 2, the compound of formula XVII is prepared by reacting the compound 
of formula XVI with a compound of formula R 1t -B(OH) a , wherein is as defined 

10 above, in the presence of Pd(PPhJ 4 in aqueous Na,CO, at reflux for about 4 hours. 

Scheme 3 illustrates the preparation of a compound of formula I wherein R, is 
H and R, is -C(0)NHR T wherein R, is as defined above. In step 1 of Scheme 3, the 
compound of formula XVIII is treated with boron trifluoride e the rate in ethanoMree 
chloroform at a temperature of about -20*C. After a short period, such as about 5 

15 minutes, t-butyi nitrite is added to the mixture and the reaction is stirred at about 0*C 
for about 2 hours. Potassium acetate followed by 18-crown-6 are then added to 
provide the compound of formula XIX (1 hWndazole-6-cartxjxylic add). In step 2 of 
Scheme 3, the compound of formula XIX is treated with concentrated sulfuric add in 
methanol at reflux for about 8 hours followed by stirring at ambient temperature for 

20 about 18 hours to provide the compound of formula XX In step 3 of Scheme 3, the 
compound of formula XX is reacted with a compound of the formula R-X wherein R is 
as defined above and X Is a leaving group such as chtoro, bromo. or fodo, preferably 
bromo, in the presence of sodium hydride in DMF for about 1 0-24 hours, preferably 24 
hours, at ambient temperature to provide the ester of formula XXI. In step 4 of Scheme 

25 3, the ester of formula XXI is converted to the add of formula XXII in accord wfth the 
procedure of step Oof scheme 1. In step 5 of Scheme 3, the compound of formula 
XXII is treated with thtonyf chloride and DMF (ts a catalyst) in artydrous toluene at 
reflux for about 3 hours to provide the corresponding add chloride. Separately, a 
compound of the formula Rt-NH* wherein R 7 is as defined above, b added to a mixture 

30 of sodium hydride in anhydrous THF which is cooled to a temperature of about 0°C. 
To this second mixture, the add chloride, referred to above, in THF is added and the 
mixture is stirred at ambient temperature for a period of 4-24 hours to provide the 
compound of formula XXIII. 



i 
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Scheme 4 illustrates the preparation of compounds of formula I wherein R, is 
-C(0)NHR 7 or -C(0)NH(CH 2 )„R 7 , wherein n is 1 to 4, and R T is as defined above. In 
step 1 of Scheme 4, the acid of formula XI is converted to the corresponding acid 
chloride of formula XXIV by treating the starting compound with thionyl chloride and 
5 DMF (as a catalyst) in anhydrous toluene at reflux for about 3 hours. The acid chloride 
of formula XXIV can be converted to the compound of formula XXV by reacting the 
starting compound with a compound of the formula Rf-NH 3 , wherein R 7 is as defined 
above, in the presence of sodium hydride in anhydrous THF at a temperature of about 
0*C, followed by warming to ambient temperature, for a period of 4-24 hours. This 

10 method is preferred where R 7 is substituted or unsubstHuted pyridinyf. In the 
alternative, the compound of formula XXJV can be converted to the compound of 
formula XXV by reacting the starting compound with a compound of the formula R r 
NH* wherein R 7 is as defined above, in the presence of sodium hydride in anhydrous 
DMF at ambient temperature tor a period of 4-24 hours. This method is preferred 

15 where R 7 is substituted or unsubstftuted pyrimidinyi. In the alternative, the compound 
of formula XXIV can be converted to the compound of formula XXV by adding a 
compound of the formula R 7 -NH„ wherein R 7 is as defined above, to the reaction 
mixture in which the add chloride is prepared and then heating the mature to a 
temperature of about 200*C for a short period, such as about 15 minutes. 

20 In step 3 of Scheme 4, the compound of formula XXJV is converted to the 

compound of formula XXVI. wherein nis1to4andR 7 isas defined above, by reacting 
the starting compound with a compound with a compound of the formula 
HjhK^OJNJ-KCHjX^, wherein nis1to4,andR 7 isas defined above, in the presence 
of triethylamine, and optionally oTmethyiamino pyridine (DMAP). in methylene chloride 

25 at ambient temperature for about 10-48 hours. In the alternative, the cornpound of 
formula XXIV can be converted to the compound of formula XXVI by reacting the 
starting cornpound with • compound ofthefcrmulaH/HCH,)^ whereeinlsl to4. 
and R, is as defined above, in anhydrous pyridine at about 40 - C for about 1hour. This 
alternative method for atop 3 of Scheme 4 is preferred where R, is a nitrogen- 

30 containing heterocyclic moiety such as pyridinyL 

Scheme 5 Mustrates the preparation of compounds of fonmito I whereii R, Is 
-2,-R, wherein Z, is -C{0)NH- and R, is aryl. such as phenyl or naphthyt. substituted 
by -C(0)NHOH. Scheme 5 begins with a compound of the formula XXVII. wherein X 
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is an aryt moiety, as the starting material. The compound of formula XXVII is prepared 
according to the method illustrated in Scheme 4. In step 1 of Scheme 5, the compound 
of formula XXVII is hydrolyzed to the corresponding acid of formula XXVIII which can 
be done according to methods known to those skilled in the art. such as by treating the 

5 compound of formula XXVII with sodium hydroxide in methanol at reflux for about 30 
minutes to 1 hour. In step 2 of Scheme 5, the acid of formula XXVIII is converted to 
the compound of formula XXIX by treating the acid with 1 -<3-dimethy1aminopropyl>-3- 
ethytcarbodiimide hydrochloride andO-benzylhydroxylamine hydrochloride in methylene 
chloride at ambient temperature for about 4-24 hours. In step 3 of Scheme 5. the 

10 compound of formula XXIX is converted to the compound of formula XXX by treating 
the starting compound with 10% Pd/C in ethyl acetate and methanol under an H, 
atmosphere (about 30 psf) at ambient temperature for about 30 minutes to 1 hour. 

Scheme 6 illustrates the preparation of compounds of formula I wherein R, is 
-C(0)NR 13 (CHR 1 2) m SR" (compound of formula XXXI). wherein R" is C,-C 4 alkyl. m is 1 

15 to 8. and R« is as defined above, or wherein R, Is •C(0)NR ia (CHR u ).C(O)NHOMe 
(compound of formula XXXIV). wherein R u « as defined above, m is 1 to 6, and Me 
to methyl. In stop 1 of Scheme 6, the compound of formula XI to treated with a 
compound of the formula H/HCHR^SR", wherein R", R^ and m are as defined 
aboveJ-<3-diniemytorninopropyl>^ hydrochloride, and triethytarnine 

20 in methylene chtoride at ambient temperature for a period of about 1 8 hours to provide 
the compound of formula XXXI. fostep2ofScheine6.tneconipoundoffomiulaXXXII 
is prepared in accord with the method ■ustratod In Scheme 4. In stop 3 of Scheme 6. 
the compound of formula XXXIII to prepared by heating to reflux the compound of 
formula XXXII in ethanol or methanol and sodium hydroxide for about 1 hour. In step 

25 4 of Scheme 6, the compound of formula XXXIV to prepared by treatty the compound 
of formula XXXIII with rnethoxytamine hydrochloride, 1-(3<fimethytaminopropyl)-3- 
ethytcaitodamkto hydrochloride, 1-trydrexybenzotrfazole hydrate and triethytarnine In 
methylene chloride at ambient temperature for a period of about 18 hours. 

Scheme 7 Illustrates the preparation of compounds of formula I wherein R, to 

30 ^(O^HtCHR^C^MCfyOH (compound of formula XXXV), wherein m to 1 to 6. 
or wherein R, to •C(0)NR 13 (CHR t> ).C(0)NHOH (compound of formula XXXVII), wherein 
Ru to as defined above and m to 1 to 6. In stop 1 of Scheme 7. the compound of 
formula XXXV to prepared by treating the cc^rn>ound of formula XXXII with sodium and 
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N-methylhydroxylamine hydrochloride in methanol at ambient temperature for about 16 
hours. In step 2 of Scheme 7, the compound of formula XXXIII is prepared in accord 
with step 3 of Scheme 6. In step 3 of Scheme 7. the compound of formula XXXVI is 
prepared by treating the compound of formula XXXIII with Obenzylhydroxylamine, 1- 
5 hydroxybenzotriazole hydrate. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride, and triethylamine in methylene chloride at ambient temperature for a 
period of about 18 hours. In step 4 of Scheme 7, the compound of formula XXXVII is 
prepared by treating the compound of formula XXXVI with 10% Pd/C in methanol and 
ethyl acetate under a H, atmosphere (about 30 psi) at ambient temperature for about 
10 30 minutes to 1 hour. 

Scheme 8 illustrates the preparation of compounds of formula XXXVIII. In step 
1 of Scheme 8, the compound of formula XVI. which is prepared according to the 
method of Scheme 2. to treated with n-butyl lithium in anhydrous THF at a tow 
temperature, such as about -78*C. for about 30 minutes, followed by quenching the 
15 mixture with a compound of the formula R^N, wherein R 7 is as defined above, and 
allowing the mixture to warm to ambient temperature over a period of about 30 minutes 
to 1 hour to provide the compound of formula XXXVIII. This method of preparing the 
compound of formula XXXVIII to preferred for compounds in which R r to a nitrogen- 
containing heteroaryt moiety. Stops 2 and 3 of Scheme 8 lustrate an alternative 
20 method of preparing the compound of formula XXXVIII which is preferred for those 
compounds in which R, to a substituted or unsubstituted aryi moiety. In step 2 of 
Scheme 8. the compound of formula XVI to treated as described to step 1 c* Scheme 
8 except a compound of the formula RrC(0)H to substituted for the compound of 
formula RrCN. wherein R, to as defined above. In step 3 of Scheme 8. the compound 
25 of fonixaa XXXIX to oxk&ed to provide the cornp according to 

methods known to those skfied in the art as described in step 8 of Scheme 1. 

The compounds of formula I can atoo be prepared (blowing one or more 
synthetic methods that are dtodosed In tosued patents or published patent appBcations. 
In particular, using the intermediates described in Schemes 1-6. refened to above, in 
30 particular the intermediates of formulas VIII. X XI. XVI. and XXJV. those skiOed in the 
art can prepare the compounds of formula I using analogous synthetic methods that 
have been described for compounds in which a phenyl ring to substituted for the 
todazole ring in the compounds of formula I. Such analogous synthetic methods are 
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disclosed in the following issued patents and published patent applications: United 
States Patent 5,449,676 (issued September 12. 1995); United States Patent 5.459.151 
(issued October 17, 1995); United States Patent 5.491 ,147 (issued February 13, 1996); 
European patent application EP 470,805 (published February 12, 1992); European 
5 patent application EP 497,564 (published August 5, 1 992); European patent application 
EP 723,962 (published Jury 15, 1996); WO 92/00968 (published January 23, 1992); 
WO 93/15044 (published August 5, 1993); WO 93/15045 (published August 5, 1993); 
WO 93/18024 (published September 16, 1993); WO 93/25517 (published December 
23, 1993); WO 94/02465 (published February 3. 1994); WO 95/01338 (published 

10 January 12, 1995); WO 95/04045 (published February 9, 1995); WO 95/04046 
(published February 9, 1995); WO 95/05386 (published February 23, 1995); WO 
95/20578 (published August 3, 1995); WO 95/22520 (published August 24, 1995); WO 
95/27692 (published October 19, 1995); WO 96/00218 (published January 4, 1996); 
and WO 96/21435 (published July 18. 1996). The foregoing issued patents and 

15 published European and PCT international patent applications are incorporated herein 
by reference in their entirety. 

Specificafy. the compounds of formula t wherein R, is -Z,-R 7 can be prepared 
by following analogous synthetic methods disclosed in WO 94/02465. WO 95/01338. 
WO 93725517, WO 95/20578. WO 96/00218 and EP 497,564. each of which is referred 

20 to above. The compounds of formula I wherein R, is can be prepared by following 
analogous synthetic methods disclosed in United States Patent 5.491.147. WO 
95/27692 and WO 95/22520, each of which is referred to above. The compounds of 
formula I wherein R, is a substMuent of formula (H) or (Ig) can be prepared by following 
analogous synthetic methods disclosed in WO 95722520, which is referred to above. 

25 The compounds of formula 1 wherein R, is a subetituent of formula (lh) can be prepared 
by foftowing analogous synthetic methods disclosed in United Slates Patent 5.459.151. 
which is referred to above. The compounds of formula I wherein R, is 
•C(sNOC(0)R a )R 3t can be prepared by following analogous synthetic methods 
disclosed in EP 470.805. which is referred to above. The compounds of formula I 

30 wherein R, is -<CR 17 RJ - NR^C(O))^ 10 can be prepared by following analogous 
synthetic methods disclosed In WO 92/00968. WO 95/05386. WO 93/15044, and WO 
93/15045. each of which is referred to above. The compounds of formula I wherein R, 
is -CR^CHR^R^O/CHJ/. ^R.^CHR.NR^OKOR^OXC,^ alkyf). or 
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-CR w R 1 ,CHR J ,NR f P(0)(C,-C 4 alkoxy), can be prepared by following analogous 
synthetic methods disclosed in WO 96705386, which is referred to above. The 
compounds of formula I wherein R, is a substituent of formula (Ic), (Id) or (le) can be 
prepared by following analogous synthetic methods disclosed in WO 93/18024, which 
5 is referred to above. The compounds of formula I wherein R, is a substituent of 
formula (10 can be prepared by following analogous synthetic methods disclosed in EP 
723,962, which is referred to above. The compounds of formula I wherein R, is 
-C(=NR aa )NH(CH a )^C,-C w aryf) can be prepared by following analogous synthetic 
methods disclosed in WO 96/21435, which is referred to above. 

10 The compounds of formula I can be resolved into separate enantiomers by 

using a chiral LC technique according to the following conditions: column: ChiralceK) 
OD (250 x 4.6 mm); mobile phase: 50:50:0.1 (Hexane:2-propanol:diethylamine); flow 
rate: 1 mUminute; detection: UV (230 nm); temperature: ambient (20-25*C); injection 
volume: 20 //L. The compounds of formula I can also be resolved into separate 

15 enantiomers according to other techniques familiar to those skBed in the art, including 
those described in J. March, Advanced Oroanic Chemistry. (4th Edition. J. Wiley & 
Sons). 1992. pages 118-125. 

The compounds of formula I that are basic in nature are capable of forming a 
wide variety of different salts with various inorganic and organic acids. Although such 

20 salts must be pharmaceuticaHy acceptable for administration to animals, it is often 
desirable in practice to Wtiafly isolate the compound of formula I from the reaction 
mixture as a phafmaceuticaBy unacceptable saJt and then simply convert the latter back 
to the free base compound by treatment wRh an aJkafine reagent and subsequently 
convert the latter free base to a pharmaceutics ly acceptable add addition sail The 

25 add addition salts of the base compounds of this invention are readiy prepared by 
treating the base compound with a substantiate equivalent amount of the chosen 
mineral or organic add in an aqueous solvent medkmcr toasuRabtoofganfosoiVent, 
such as methanol or ethanol. Upon evaporation of tie solvent, the desired solid salt 
is readily obtained. The desired add addition salt can also be precipitated from a 

30 solution of the free base in an organic solvent by adding to the solution an appropriate 
mineral or organic add. Cationic sake of the compounds of formula I are simBariy 
prepared except through reaction of a canboxy group wBh an a ppropriate cattontesaJt 
reagent such as sodium, potassium, calcium, magnesium, ammonium, N,N*- 
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dibenzylethylenediamine, N-methylglucamine (meglumine), ethanolamine. 
tromethamine, or diethanolamine. 

For administration to humans in the curative or prophylactic treatment of 
inflammatory diseases, a variety of conventional routes may be used including orally, 
5 parenteral^, topically, and rectally (suppositories), in single or divided doses. Oral 
dosages of a compound of formula I or a pharmaceutical^ acceptable salt thereof (the 
"active compounds") are genera Hy in the range of 0.1 to 1000 mg daily for an average 
adult patient (70 kg), in single or divided doses. Individual tablets or capsules should 
generally contain from 0.1 to 100 mg of active compound, in a suitable 

10 pharmaceutical acceptable vehide or carrier. Dosages for intravenous administration 
are typically within the range of 0.1 to 10 mg per single dose as required. For 
intranasal or inhaler administration, the dosage is generally formulated as a 0.1 to 1% 
(w/v) solution. In practice the physician wfll determine the actual dosage which will be 
most suitable for an individual patient and it wfll vary with the age, weight and response 

15 of the particular patient The above dosages are exemplary of the average case but 
there can, of course, be individual instances where higher or lower dosage ranges are 
merited, and all such dosages are within the scope of this invention. 

For administration to humans for the inhibition of TNF. a variety of conventional 
routes may be used including oraly, parenterafly. topicaly, and rectally (suppositories). 

20 in single or divided doses. In general, the active compound wfl be administered orally 
or parenteraly at dosages between about 0.1 and 25 mgr\g body weight of the subject 
to be treated per day, preferably from about 0.3 to 5 mg/kg, in single or divided doses. 
However, some variation in dotage wfll necessarily occur depending on the condition 
of the subject being treated. The person responsble for administration wfll. In any 

25 event, determine the ap prop ria te dose for the Individual subject 

For human use. the active compounds of the present invention can be 
administered atone, but wfl generaly be a dm i n i stere d In an admixture wfth a 
pharmaceutical diluent or carrier selected with regard to the intended route of 
ad m in is tr a tion and standard pharmaceutical practice. For example, the active 

30 compounds can be administered orally in the form of tablets containing such exdpients 
as starch or lactose, or in capsules either atone or in admixture wfth exdpiems. or kt 
the form of efcdrs or suspensions containing flavoring or coloring agents. The active 
compounds may be injected parenterafly; for example, intravenously, intramuscularly 
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or subcutaneously. For parenteral administration, the active compounds are best used 
in the form of a sterile aqueous solution which may contain other substance; for 
example, enough salts or glucose to make the solution isotonic. 

Additionally, the active compounds may be administered topically when treating 
5 inflammatory conditions of the skin and this may be done by way of creams, jellies, 
gels, pastes, and ointments, in accordance with standard pharmaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than 
a human. The dosage to be administered to a mammal will depend on the animal 
species and the disease or disorder being treated. The therapeutic compounds may 
10 be administered to animals in the form of a capsule, bolus, tablet or liquid drench. The 
therapeutic compounds may also be administered to animals by injection or as an 
implant Such formulations are prepared In a conventional manner in accordance with 
standard veterinary practice. As an alternative the therapeutic compounds may be 
administered with the animal feedstuff and for this purpose a concentrated feed additive 
15 or premix may be prepared for mixing with the normal animal feed. 

The ability of the compounds of formula I or the pharmaceutical acceptable 
salts thereof to inhJbit FOE IV may be determined by the following assay. 

Thirty to forty grains of human lung tissue is placed in 50 ml of pH 7.4 
Tris/phenytmethytsulfonyl fluoride (PMSFysucrose buffer and homogenized using a 
20 Tekmar Tissumkerft (Teknw Co.. 7143 Kemper Road. Cincinnati, Ohio 45249) at fun 
speed for 30 seconds. The homogenate is centrifuged at 48.000 xg for 70 minutes at 
4#c The supernatant is «tecBdtwk» through a0^^ 

FPLC cobjmn (Pharmacia LKB Biotechnology. 800 Centennial Avenue. Piscataway. 

New Jersey 08854) pre-equeferated with pH 7.4 Tris/PMSF Buffer. A flow rate of 1 
25 mlmrirHite bused to apply the sampto^ 

rate for subsequent washing and efcjtion. Sample is edited using an increasing, step. 

wise Nad gradient in the pH 7.4 Tris/PMSF buffer. Efcht ml fractions are coiected. 

Fractions are assayed for specific POE^ activity determined by fHJcAMP hydrolysis 

and the abtty of a known POE* Inhibitor (e.g. rofpram) to Htibft that hydrolysis. 
30 Appropriate fhKtfons are pool^ 

of enzyme prep) and stored at -20^ until use. 
Compounds are diasoKed in dimeth^ 

mM and diluted 1:25 In water (400 /At compound. 4% DMSO). Further serial dilutions 
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are made in 4% DMSO to achieve desired concentrations. The final DMSO 
concentration in the assay tube is 1%. In duplicate the following are added, in order, 
to a 12 x 75 mm glass tube (all concentrations are given as the final concentrations in 
the assay tube). 

i) 25 /A compound or DMSO (1%. for control and Wank) 

ii) 25 tA pH 7.5 Tris buffer 
Si) fHJcAMP (1 pM) 

Iv) 25 pi PDE IV enzyme (for Wank, enzyme is preincubated in boiling water 
for 5 minutes) 

The reaction tubes are shaken and placed in a water bath (37*C) for 20 
minutes, at which time the reaction is stopped by placing the tubes in a boiling water 
bath for 4 minutes. Washing buffer (0.5 ml, 0.1M 4-(2-hydroxyethyl)-1-piperazine- 
ethanesulfonic add (HEPES)/0.1M naci, pH 8.5) is added to each tube on an ice bath. 
The contents of each tube are filed to an AFF-Gel 601 column (Biorad Laboratories, 
P.O. Box 1229. 85A Marcus Drive. Mehrite, New York 11747) (boronate affinity gel. 1 
ml bed volume) previously equilibrated with washing buffer. {'HJcAMP is washed with 
2 x 6 ml washing buffer, and pH]5'AMP is then eluted with 4 ml of 0.25M acetic acid. 
After vortexing, 1 ml of the edition is added to 3 ml scintillation fluid in a suitable vial, 
vortexed and counted for (*HL 

% tohtoition « 1 - averaoe com ftert compound - avwaoo cmo rWank) 

average cpm (control) - average com (Wank) 

IC* to defined as that concentration off compound which inhttts 50% off specific 
hydrolysis of fHJcAMP to PHJ5AMP. 

The ability of the compounds I or the pharmaceuticafly acceptable salts thereof 
to inhibit the production off TNF and. consequently, demonstrate their effectiveness for 
treating disease involving the production off TNF is shown by the foflowino in vitro 
assay: 

Peripheral blood (100 mis) from human volunteers is coBected to 
ethytenediaminetetraacetic acid (EDTA). Mononuclear ceRs are isolated by 
FICOLL/Hypaque and washed three times in incomplete HBSS. CeBs are resuspended 
in a final concentration off 1 x 10* ceDs per ml in pre-warmed RPMI (containing 5% 
FCS. ghjtamine, pen/step and nystatin). Monocytes are plated as 1 x 10* eels in 1.0 
mJ in 24-weB plates. The cete are incubated at 37"C (5% carbon dioxide) and slowed 



WO 98/09961 



PCT/IB97/01023 



-32- 

to adhere to the plates for 2 hours, after which time non-adherent cells are removed 
by gentle washing. Test compounds (10//f) are then added to the cells at 3-4 
concentrations each and incubated for 1 hour. LPS (10//I) is added to appropriate 
wells. Plates are incubated overnight (18 hrs) at 37"C. At the end of the incubation 
5 period TNF was analyzed by a sandwich ELISA (R&D Quantikine Kit). IC* 
determinations are made for each compound based on linear regression analysis. 

The following Examples illustrate the invention. In the following Examples, 
Tmin." means minute(s), "psi" means pounds per square inch, "h" means hour(s), 
"equiv" means equivalents), and "cone." means concentrated. 
10 PREPARATION 1 

1 -CvdopenM-3-ethvi.1 H4rvi ayo te-6-cart>o*vric add methvl gsjgr 

3-Nitro-4-oroDVI4)en2Qtc add 9.44 g (57.5 mmol, 1.0 equiv) of 4- 
propylbenzote acid were partially dissolved in 50 ml concentrated H,S0 4 and chilled 
in an foe bath. A solution of 4.7 mL (74.7 mmol. 1.3 equiv) concentrated HNO, in 10 
15 mL concentrated H,S0 4 was added dropwise over 1-2 min. After stirring 1 hour at 0"C, 
the reaction mixture was poured into a 1 L beaker half fufl with ice. After stirring 10 
min.. the white sold that formed was filtered, washed 1 x H,0. and dried to give 12.01 
g (100%) of the title compound: mp 106-109»C; IR (KBr) 3200-3400. 2966. 2875. 
2667, 2554. 1706. 1618. 1537, 1299. 921 cm"; 1 H NMR (300 MHz, DMSO-dJ 6 0.90 
20 (t. 3H J*7.4 Hz). 1.59 (m, 2H). 2.62 (m, 2H). 7.63 (d. IK J- 8.0 Hz). 8.12 (dd, 1H, 
>1.7. 8.0 Hz). 8.33 (d, 1H. J-1.7 Hz); "C NMR (75.5 MHz, DMSOkLJ 6 14.2, 23.7. 
34.2. 125.4. 130.5, 132.9, 133.6, 141.4. 149.5. 165.9; Anal calcd lor 
C^NO^IMHp: C, 56.20; H, 5.42; N, 6.55. Found: C. 56.12; H. 5.31; N, 6.81. 
B 3^iP0-4Pf9PT^rec*? acid- AnTtxtuTBof11.96g(57.2mmc^3-ri^ 
25 4^>ropyW>enzoic add and 1.5 g 10% Pd/C, 50% water wet. In 250 mL CH.OH was 
placed on a Pan* hydrogenatton apparatus and shaken under 25 psi H, at ambient 
temperature (20-25-Q. After 1 hour, the reaction mixture was tttered trough 
CefiteearedemaricKSiO, based fittering agent), and the filtrate concentrated and dried 
to give 9.80 g (98%) of a pale yetcw crystalline sold: mp 139.5-142.5*C; IR (KBr) 
30 3200-2400. 3369. 3298. 2989. 2874. 2588. 1690. 1426. 1260. 916. 864 cm'; *H NMR 
(300 MHz, OMSO-dJ *0.90 ft, 3H. J*72 Hz). 1.52 (m, 2H). 2.42 (m. 2H). 5.08 (bra. 
2H). 6.96 (d. 1H, J-7.8 Hz). 7.05 (dd. 1H, J-1.7, 7.8 Hz). 7.20 (d. 1H. J-1.7 Hz), MS 
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(Cl. NHJ m/z 180 (M+H*. base); Anal, calcd for C 10 H tt NO,»1/3H,O: C, 64.85; N, 7.89; 
N, 7.56. Found: C, 64.69; H, 7.49; N. 7.86. 

C. 3-Cart>oxv-6-oropvl-ben?enediazo t-butvl sulfide A mixture of 8.80 g 
(49.1 mmol, 1.0 equiv) 3-amino-4-propyl-benzoic acid and 2.34 g (22.1 mmol. 0.45 
5 equiv) sodium carbonate in 55 mL H,0 was heated gently with a heat gun until mostly 
dissolved. The reaction mixture was chilled in an ice bath, and a solution of 3.73 g 
(54.0 mmol, 1.0 equiv) sodium nitrite in 27 mL H,0 was added dropwise. After 15 
minutes, the reaction mixture was transferred to a dropping funnel and added over 10 
minutes to a beaker containing 55 g of crushed ice and 10.6 mL concentrated HCI. 
10 After stirring 10 minutes, the contents of the beaker were transferred to a dropping 
funnel and added over 5 minutes to a room temperature solution of 5.31 mL (47.1 
mmol, 0.96 equiv) t-butvl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by 
addition of saturated aqueous Na,CO, solution, and the reaction mixture was allowed 
to stir 1 hour at ambient temperature (20-25*C). 200 mL brine were added, and the 
15 mixture was filtered. The solid was washed 1 x H,0 and dried overnight to give 12.25 
g (89%) of a brown/rust colored powder (caution-stench): mp 102*C (dec); IR (KBr) 
3200-2400. 2962. 2872. 2550. 1678. 1484, 1428. 1298, 1 171 cnT»; *H NMR (300 MHz, 
DMSOO 6 0.84 (t 3H, J«7.3 Hz), 1.48 (m. 2H), 1.55 (s. 9H). 2.42 (m, 2H), 7.29 (d. 
1H. J-1.6 Hz). 7.50 (d, 1H, J*8.0 Hz). 7.86 (dd, 1H. J»1.7, 7.9 Hz), 13.18 <br a, 1H); 
20 MS (thenmospray. NH 4 OAc) m/z 281 (M*H*. base); Anal, calcd for C^H^NAS: C, 
59.96; H, 7.19; N. 9.99. Found: C. 59.71; H. 7.32; N. 10.02. 

D - «thv1-1Wndazol8-6^«fao«vfe igjj A solution of 12.0 g (42.8 mmol. 
1.0 eqirtv) 3-cart>oxy-6-propyl^nzenediazo t-butyl sulfide in 150 mL dimethyisuffoxJde 
(DMSO) was added dropwise over 15 minutes to an ambient temperature solution of 
25 44.6 g (398 mmoi, 9.3 equiv) potassium tert-butoxJde in 200 mL DMSO. After stirring 
2 hours at ambient temperature, the reaction mixture was poured into 1.5 L of 0»C 1N 
HO. stirred 5 minutes, then extracted 2 x 350 mL ethyl acetate. The ethyl acetate 
extracts (caution - stench) were combined, washed 2 x 250 mL H,O t and dried over 
MgS0 4 . FBuation, concentration of filtrate and drying gave a tan sold, which was 
30 triturated with 1L of 1:3 Et,0/Hexanes and dried to give 7.08 g (87%) of a tan 
crystaKne powder mp248-251*C; IR (KBr) 3301, 3300-2400. 2973. 2504, 1702, 1455. 
1401. 1219 cm*'; *H NMR (300 MHz, DMSOdJ s 1.31 (L 3H. J»7.8 Hz). 2.94 (q, 2H. 
J»7.6 Hz). 7.63 (dd. 1H. Jl.l. 8.4 Hz), 7.81 (d, 1H. J*8.4 Hz), 8.06 (d. 1H. J-1.1. Hz). 
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12.95 (br s, 1H); MS (CI, NH,) mfc 191 (M+H+. base); Anal, calcd for C, 
63.14; H, 5.30; N, 14.73. Found: C, 62.66; H, 5.42; N. 14.80. 

E. 3-Ethvl-1H-indazole-6-carpoxvlic acid methvl ester . 8.78 g (45.8 mmol, 
1.1 equiv) 1-(3-dimethylaminopropyl)-3-ethylcarbodiirnide hydrochloride were added in 

5 one portion to an ambient temperature solution of 7.92 g (41.6 mmol, 1.0 equiv) 3- 
ethyMHnndazole-6-cart>oxylic acid, 16.9 mL (416 mmol. 10 equiv) methanol and 5.59 
g (45.8 mmol, 1.1 equiv) dimethylaminopyridine (OMAP) in 250 mL CH,Clj. After 18 
hours at room temperature, the reaction mixture was concentrated to 150 mL, diluted 
with 500 mL ethyl acetate, washed 2 x 100 mL 1N HCI, 1 x 100 mL H,0, 1 x 100 mL 

10 brine, and dried over Na,SCy Filtration, concentration of filtrate and drying gave 7.8 
g of a brown sofid, which was purified on a silica gel column (30% to 50% ethyl 
acetate/hexane gradient) to give 6.41 g (75%) of a tan sofid: mp 107-108'C; IR (KBr) 
3100-2950. 1723, 1222 cm 1 ; 'H NMR (300 MHz. CDCLJ 6 8.19 (m, 1H), 7.7-7.8 (m. 
2H), 3.96 (s. 3H). 3.05 (q. 2H, J=7.7 Hz). 1.43 (t, 3H. 7.7 Hz); MS (CI, NHJ nvz 205 

15 (M+H\ base); Anal, calcd for C^^O* C. 64.70; H. 5.92; N, 13.72. Found: C, 
64.88; H, 6.01; N. 13.96. 

F. 1-CyelvremYr^thvHH^ add methyl ester. 1.17 
g (29.4 mmol, 1.05 equiv) sodium hydride, 60% ofl dispersion, were added in one 
portion to an ambient temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyMH- 

20 indazoie-6-carboxyfic add methyl ester in 125 mL anhydrous DMF. After 20 min., 3.89 
mL (36.6 mmol 1.3 equiv) cydopentyi bromide were added dropwise, and the reaction 
mixture afowed to stir ove rnig h t at room temperature. The mixture was then poured 
into 1 L HjO and extracted 3 x 450 mL ethyl acetate. The organic extracts were 
combined, washed 3 x 400 mL H,0, 1 x 200 mL brine, and dried over Na,S0 4 . 

25 FBfratoon, concentration of fiftate and drying gave an amber 08, which was purified on 
a silica gel column (10% ethyl acetate/hexanes. gravity) to give 5.48 g (72%) of a dear 
ot 'H NMR (300 MHz, COCy 48.16 (d, 1H, >1.0 Hz). 7.7 (m. 2H), 5.00 (quintet. 1H. 
J=7.5 Hz), 3.97 (s, 3H), 3.01 (q. 2H. J»7.6 Hz). Z2 (m, 4H). 2.0 (m. 2H), 1.8 (m. 2H), 
1.39(L3H.>7.6Hz);HRMScalodforC tt H ] BN a O a : 272.1526. Found: 272.15078. 
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G. (1 -Cvclopentvl-3-ethvM H-indazol-6-vlVnrtethanol. 7 ml (7.0 mmol, 1.0 
equiv) lithium aluminum hydride, 1 .0 M solution in tetrahydrofuran (THF), were added 
to a 0°C solution of 1 .02 g (7.05 mmol, 1 .0 equiv) 1-cydopentyl-3-ethyl-1 H-indazole-6- 
carboxylic acid methyl ester in 50 mL anhydrous THF. After 20 minutes, 1 mL 
5 methanol was added cautiously, then the reaction mixture was poured into 500 mL of 
5% HjS0 4 and extracted 3 x 50 mL ethyl acetate. The organic extracts were combined, 
washed 2 x 40 mL H,0, 1 x 40 mL brine, and dried over Na,S0 4 . Filtration, 
concentration of filtrate, and drying gave 1 .58 g of a dear oil, which was purified on a 
silica gel column to give 1.53 g (89%) dear oil: IR (CHCLj 3606. 3411, 3009, 2972, 

10 2875. 1621. 1490 cm' 1 ; 'H NMR (300 Mhz, CDCy 6 7.65 (d, 1H, J=8.0 Hz) 7.42 (s. 
1H), 7.06 (dd, 1H. J*1.0, 8.2 Hz), 4.92 (quintet, 1H. J=7.7 Hz). 4.84 (s, 2H), 2.98 (q, 
2H, J*7.6 Hz). 2.2 (m. 4H). 2.0 (m. 2H). 1.7 (m, 3H). 1.38 (L 3H, J=7.6 Hz); MS 
(thermospray, NH 4 OAc) m/z 245 (M*H*. base); HRMS cated for C^H^O ♦ H: 
245.1654. Found: 245.1675. 

15 H. 1-CvdooenM-3-ethvl-1 H-indazote-6-carbaldehvoe. 106 mg (0.301 mmol, 

0.05 equiv) tetrapropylammonium pemrthenate(VII) were added to a room temperature 
suspension of 1.47 g (6.02 mmol, 1.0 equiv) (1 -cyydopentyf-3-ethyM H-indazc4-6-yl)- 
methanol. 1.06 g (9.03 mmol. 1.5 equiv) N-methylmorpholine N-oxkJe and 3.01 g 4A 
molecular sieves in 12 mL anhydrous CH,CI,. After 20 minutes the reaction mixture 

20 was filtered through a short column of silica gel (edited with CHjCy. Fractions 
containing product were concentrated, and the residue cnromatographed on a sSca gel 
column (15% ethyl acetate/hexanes, flash) to give 924 mg (63% of a pale yellow sold: 
mp 41 • C; IR (KBr) 3053, 2966. 2872. 2819. 1695 cm* 1 ; 'H NMR (300 MHz. COCy 6 
10.13 (s. 1H). 7.93 (d. 1H. JO.9 Hz). 7.77 (d. 1H. J*8.4 Hz). 7.60 (dd. 1H. J*1.2. 8.4 

25 Hz). 5.00 (quintet. 1H, J»7.5 Hz). 3.01 (q. 2H. J-7.6 Hz). 2.2 (m. 4H). 2.0 (m, 2H). 1.7 
(m. 2H). 1.39 (L 3H, J«7.5 Hz); MS (a. NHJ nvz 243 (M+H*. base); Anal, cakd for 
<W*,0: C. 74.35; H. 7.49; N. 11.56. Found: C. 74.17; H. 7.58; N. 11.79. 

PREPARATION 2 
1-Cvdopentvl^mvl-1H^azole-6^ 

30 A. 4-Bromo-2-nitro-1 -proovi-benzene. 125 g (628 mmol. 1.0 equiv) 1- 

bronx>-4-propyi-oenzene were added in one portion to a 1 0*C solution of 600 mL cone. 
H,S0 4 and 200 mL H,0. Wth vigorous mechanical stirring, an ambient temperature 
mixture of 43.2 mL (691 mmol, 1.1 equiv) cone. HNO, (69-71%. 16M) in 150 mL cone. 
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H, S0 4 and 50 mL H,0 was added dropwise over 30 minutes. The ice bath was 
allowed to warm to ambient temperature, and the reaction stirred at room temperature 
for 68 hours. The reaction mixture was poured into a 4 L beaker, loosely packed full 
with crushed ice. After stirring 1 hour, the mixture was transferred to a 4 L separatory 

5 funnel and extracted 4 x 800 mL isopropyl ether. The organic extracts were combined, 
washed 3 x 800 mL H.O, 1 x 500 mL brine, and dried over NajSCy Filtration, 
concentration of filtrate and drying gave 150 mL of a yellow liquid, which was purified 
by silica gel chromatography (2 columns, 3 kg silica gel each. 2% ethyl 
acetate/hexanes) to afford 63.0 g (42%) of a yellow liquid. The desired regioisomer is 
10 the less polar of the two. which are formed in a 1:1 ratio, bp 108»C, 2.0 mm; IR 
(CHCy 3031, 2966. 2935. 2875. 1531. 1352 cm- 1 ; 'H NMR (300 MHz, CDCLJ *8.01 
(d. 1H. J=2.1 Hz), 7.62 (dd. 1H, J=2.1, 8.3 Hz) 7.23 (d. 1H, J=8.3 Hz). 2.81 (m. 2H). 

I. 67 (m. 2H), 0.98 (t. 3H. J*7.4 Hz); °C NMR (75.5 MHz. CDCLJ 6 13.94. 23.74. 34.43. 
119.6. 127.4. 133.3. 135.7, 136.4. 149.8; GCMS (El) mfc 245/243 (M+.). 147 (base); 

15 HRMS calcd for Cji^iOJBr ♦ H: 243.9973. Found: 243.9954. 

B Q^romo-2-oroovt^hgnvbmint, 121 g (639 mmol. 3.0 equiv) of 
stannous chloride (anhydrous) were added in one portion to a room temperature 
solution of 51 .9 g (213 mmol, 1 .0 equiv) 4^xorno-2^»ro-lHwpyl-benzene in 1200 mL 
absolute ethanol and 1 2 mL (6 equiv) H,0. After 24 hours at room temperature, moat 

20 of the ethanol was removed on a rotary evaporator. The residue was poured into a 4 
L beaker, 3/4 Ail with crushed ice and Hfi. 150 g of NaOH peOels were added 
portfenwise. with stirring. unH the PH> 10 and rnostofthe tin hydroxide has dissolved. 
The mixture was divided In half, and each half extracted 2 x 750 mL ethyl acetate. AB 
four ethyl acetate extracts were combined, washed 1 x 500 mL each 1N NaOH. H,0. 

25 and brine, then dried cwNa,S0 4 . Fatration, concerrtratto ^ 

a yetow BqukJ. which was purified on a 1.2 kg sfica get column (1:12 ethyl 
acetate/hexariea)togrve41.83g(92%)^ IR(CHCg 3490. 3404, 

3008. 2962. 2933. 2873. 1620. 1491 cm '; 1 H NMR (300 MHz, CDCLJ 6 6.8-8.9 (m. 
3H). 3.90 (br s, 2H). 2.42 (m. 2H), 1.62 (m. 2H). 0.99 (L 3H. J*7.3 Hz); GCMS (El) m/z 

30 2157213 <M+.), 186/184 (base); Anal, calcd for CHuNBn C. 50.49; H, 5.65; N. 6.54. 
Found: C. 50.77; H. 5.70; N, 6.50. 
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C. 6-Bromo-3-ethvl-1H-inda20le. 49.22 g (230 mmol, 1 .0 equiv) 5-bromo-2- 
propyl-phenylamine were placed in a 3 L flask and chilled in an ice bath. A 0°C 
solution of 57.5 mL (690 mmol, 3.0 equiv) cone. HCI in 165 mL H,0 was added, and 
the resulting solid mass which formed was ground up until a fine white suspension 
5 resulted. 100 mL more H,0 were added, then a solution of 15.9 g (230 mmol, 1.0 
equiv) sodium nitrite in 75 mL HjO was added dropwise over 10 minutes. The ice bath 
was removed, and the reaction allowed to stir at room temperature for 30 minutes. The 
reaction mixture was then filtered through a sintered glass funnel, pre coo led to 0*C. 
The filtrate was chilled in an ice bath, and with mechanical stirring, a 0*C 

1 0 solution/suspension of 32.8 g (31 3 mmol, 1 .36 equiv) ammonium tetrafluorobrate in 1 1 0 
mL H a O was added dropwise over 10 minutes. The thick white suspension which 
formed (aryi diazonium tetrafluoroborate salt) was allowed to stir 1 .5 hours at 0*C. The 
mixture was then filtered, and the solid washed 1 x 200 mL 5% aq. NH 4 BF 4 (cooled at 
0*C). 1 x 150 mL CH,OH (cooled to 0*C), then 1 x 200 mL Et,0. Drying at high 

15 vacuum, ambient temperature for 1 hour gave 54.47 g (76%) of the diazonium satt, an 
off-white solid. 

1500 mL of ethanol free chloroform were placed in a 3-neck flask, then 34.16 
g (348 mmol, 2.0 equiv) potassium acetate (powdered and dried) and 2.3 g (8.7 mmol. 
0.05 equiv) 18-crown-6 were added. After 10 minutes, the diazonium salt was added 

20 in one portion, and the reaction mixture allowed to stir at room temperature under 
nitrogen atmosphere for 18 hours. The mixture was then filtered, the sofid washed 2 
x with CHCt* and the filtrate concentrated to give 47 g of crude product (brown 
crystals). Sffica gel chromatography (1.2 kg sffica gel, ethyl acetate/hexanes gradient 
15%. 20%. 40%) gave 21 .6 g (55% for second step. 42% overall) of tan crystals: mp 

25 112-114-C; IR (KBr) 3205. 3008. 2969. 2925. 1616. 1340. 1037 cm' 1 ; 'H NMR (300 
MHz, COCg 49.86 <br •. 1H), 7.61 (d, 1H, J»1.3 Hz). 7.57 (d, 1H. J*8.4 Hz), 7.24 (dd. 
1H. J*1^. 8.6 Hz), 2.99 (q, 2H, J=7.6 Hz). 1.41 (I 3H. J-7.8 Hz); MS (CI, NH*) mtz 
227/225 (M+H*. base); Anal, calcd for C t H t N J Bn C, 48.02; H, 4.03; N. 12.45. Found: 
C, 48.08; H, 3.87; N, 12.45. 
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D. 6-Bromo-1 -cvclopentvl-3-ethvl-l H-indazote. 2.46 g (61.4 mmol, 1.05 
equiv) sodium hydride. 60% oil dispersion, were added in 0.5 g portions to a 10°C 
solution of 13.17 g (58.5 mmol, 1.0 equiv) 6-bromo-3-ethyl-1H-indazole in 500 mL 
anhydrous DMF. The mixture was stirred at ambient temperature for 20 minutes, then 

5 a solution of 8.8 mL (81.9 mmol, 1.4 equiv) cydopentyl bromide in 10 mL anhydrous 
DMF was added dropwise. After 18 hours, the reaction mixture was poured into 2 L 

H, 0 and extracted 2 x 1 L ethyl acetate. The organic extracts were combined, washed 
2 x 750 mL H,0, 1 x 500 mL brine, and dried over Na,S0 4 . Filtration, concentration 
of filtrate and drying gave 20.7 g of crude product, which was purified on a silica gel 

10 column (1 . 1 kg silica gel, 3% ethyl acetate/hexanes) to give 1 0.6 g (62%) of an amber 
liquid: IR (CHCy 2972, 2875, 1606, 1501, 1048 cm 1 ; 'H NMR (300 mHz, CDCg 6 
7.56 (d. 1H, J-1.3 Hz), 7.52 (d, 1H, J=8.7 Hz), 7.17 (dd. 1H, J= 1.5. 8.5 Hz). 4.83 
(quinteL 1H, J=7.6 Hz). 2.96 (q, 2H. J=7.6 Hz). 2.15 (m, 4H), 2.0 (m, 2H), 1.65 (m. 2H). 

I. 36 (L 3H, J=7.7 Hz); MS (thermospray, NH 4 OAc) nvz 295/293 (M+H+, base); Anal. 
15 calcd for C^H^r C, 57.35; H, 5.84; N, 9.55. Found: C. 57.48; H. 5.83; N, 9.90. 

E. 1-Cyctepentvl-3^mvl-1H^az ole-6-carbaldehvde. 11 BmLf?a* mmol 
1.0 equiv) n-BuU. 2.45 M in hexanes. were added to a -78 # C solution of 8.32 g (28.4 
mmol, 1 .0 equiv) 6-brc^1-cydopentyl-3-ethyt-1 H-indazoie in 200 mL anhydrous THF. 
Alter 30 mm. at -78*C. 8.8 mL (114 mmol. 4.0 equiv) anhydrous DMF were added 

20 dropwise, and the reaction mixture was allowed to stir an additional 30 minutes at 
-78*C. The mixture was wanned to room temperature over 1 hour, then 125 mL 1N 
Ha were added. After stirring for 10 minutes, most of the THF was removed on a 
rotary evaporator. The residue was diluted with 500 mL Hfi. and extracted 2x250 
mL ethyl acetate. The organic extracts were combined, washed 1 x 100 mL H,0. 1 x 

25 100 mL brine, and dried over NajSO,. FUreHon. concentration of titrate and drying 
gave a yellow oa. which was purified on silica gel column (15% ethyl acetate/hexanes. 
gravity) to give 4.70 g (68%) of a yetow crystafine sold: *H NMR (300 MHz, COCy 
identical to the spectrum of the titie compound from Preparation 1 . 

PREPARATION 3 

30 1-CYdocentv1-3-ethvM H-indazote-frcartyiYvfe «dd 

A. a±m±uw!i&usaisLjs& 

9.44 g (57.5 mmoL 1.0 equiv) of 4-propyfcenzofc add were pareaRy dissolved 
in 50 mL cone H a S0 4 and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol. 1.3 
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equiv) cone. HNO, in mL cone. H,S0 4 was added dropwise over 1-2 minutes. After 
stirring 1 hour at 0"C. the reaction mixture was poured into a 1 L beaker half full with 
ice. After stirring 10 minutes, the white solid which formed was filtered, washed 1 x 
HjO, and dried to give 12.01 g (100%) of the title compound: mp 106-1 09°C; IR (KBr) 
5 3200-3400. 2966. 2875. 2667. 2554. 1706. 1618. 1537. 1299. 921 cm 1 ; 'H NMR (300 
MHz, DMSO-dJ 6 0.90 ft. 3H, J=7.4 Hz). 1.59 (m. 2H), 2.82 (m. 2H). 7.63 (d. 1H. J=8.0 
Hz). 8.12 (dd. 1H. J=1.7. 8.0 Hz). 8.33 (d. 1H. J=1.7 Hz); "C NMR (75.5 MHz. DMSO- 
dj 6 14.2. 23.7. 34.2. 125.4. 130.5. 132.9, 133.6. 141.4. 149.5. 165.9; Anal, calcd for 
C^NO^IMHjO: C, 56.20; H, 5.42; N. 6.55. Found: C. 56.12; H. 5.31; N, 6.81. 

10 B. 3-Amino-4-oropvt-benzoic add 

A mixture of 11.96 g (57.2 mmol) 3-nitro-4-propyf-benzoic acid and 1.5 g 10% 
Pd/C, 50% water wet, In 250 mL CH,OH was placed on a Parr hydrogenation 
apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction 
mixture was filtered through Cetite$, and the filtrate concentrated and dried to give 9.80 

15 g (96%) of a pale yellow crystalline told: mp 139.5-142.5*C; IR (KBr) 3200-2400. 3369, 
3298. 2969, 2874, 2588, 1690, 1426, 1260, 916. 864 cm' 1 ; 'H NMR (300 MHz. DMSO- 
dj 6 0.90 (X. 3H. J*7.2 Hz). 1.52 (m. 2H). 2.42 (m. 2H), 5.08 (br s, 2H), 6.96 (d. 1H, 
J«7.8 Hz), 7.05 (dd, 1H, J*1.7. 7.8 Hz), 7.20 (d. 1H. J=1.7 Hz); MS (CI, NHJ mfc 180 
M*H\ base); Anal, calcd for C^JHDfUSHJZ: C, 64.85; N. 7.89; N. 7.56. Found: 

20 C. 64.69; H. 7.49; N. 7.86. 

C. 34^mo»fre*»oDvM)enzenedlazo t-butvl suHida 
A mixture of 8.80 g (49.1 mmoL 1.0 equiv) 3-anTinc-4-propyf-benzoic acid and 
2.34 g (22.1 mmol, 0.45 equiv) sodium carbonate in55 mL H,0 was heated gently with 
a heat gun until most dissolved. The reaction mixture was chilled in an ice bath, and 

25 a solution of 3.73 g (54.0 mmol. 10 equiv) sodium nitrite in 27 mL H,0 was added 
dropwise. After 15 minutes, the reaction mixture was transferred to a dropping funnel 
and added over 10 minutes to a beaker containing 55 g of crushed ice and 10.6 mL 
cone. Ha. After stirring 10 minutes, the contents of the beaker were transfecred to a 
dropping tonne! and added over 5 minutes to a room temperature solution of 5.31 mL 

30 (47.1 mmol, 0.96 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 
by addition of saturated aqueous Na,CO» solution, and the reaction mixture was 
avowed to stir 1 hour at ambient temperature. 200 mL brine were added, and the 
mixture was filtered. The solid was washed 1 x H,0 and dried overnight to give 12.25 
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g (89%) of a brown/rust colored powder (caution - stench): mp 102°C (dec); IR (KBr) 
3200-2400, 2962, 2872, 2550, 1678, 1484, 1428. 1298. 1171 cm'; 'H NMR (300 MHz, 
DMSOdJ 6 0.84 (t, 3H, J-7.3 Hz). 1.48 <m, 2H). 1.55 (s, 9H), 2.42 (m, 2H), 7.29 (d, 
1H. J=1.6 Hz). 7.50 (d. 1H. J=8.0 Hz). 7.86 (dd. 1H. J*1.7, 7.9 Hz). 13.18 (br s. 1H); 
5 MS (thermospray. NH 4 OAc) m/z 281 (M+H+, base); Anal, calcd for C u H^4fifi: C, 
59.96; H, 7.19; N. 9.99. Found: C, 59.71; H. 7.32; N. 10.02. 
D. 3-EthvH H-indazole-6-carfaeyvlif. fl «H 

A solution of 12.0 g (42.8 mmol, 1.0 equiv) 3-carboxy-6-propyH)enzenediazo 
t-butyl sulfide in 150 mL DM SO was added dropwise over 15 minutes to a room 

10 temperature solution of 44.6 g (398 mmol. 9.3 equiv) potassium t-butoxide in 200 mL 
DMSO. After stirring 2 hours at ambient temperature, the reaction mixture was poured 
into 1.5 L of 0*C 1N HCI. stirred 5 minutes, then extracted 2 x 350 mL ethyl acetate. 
The ethyl acetate extracts (caution-stench) were combined, washed 2 x 250 mL H,0, 
and dried over MgS0 4 . Filtration, concentration of filtrate and drying gave a tan solid, 

15 which was triturated with 1 Lof 1:3Et,C7Hexaiiesanddriedtogive7.08g(87%)cfa 
tan crystalline powder mp 248-251 •C; IR (KBr) 3301, 3300-2400. 2973. 2504. 1702. 
1455. 1401. 1219 cm'; 'H NMR (300 MHz, DMSCVdJ 6 1.31 (L 3H, J*7.6 Hz). 2.94 
(q. 2H. J*7.6 Hz). 7.63 (dd. 1H. J»1.1. 8.4 Hz). 7.81 (d. 1H. J=8.4 Hz), 8.06 (d. 1H, 
Hz). 12.95 (br s. 1H); MS (CI. HHJ nVz 191 (M+H+, base); Anal, calcd for 

20 C^H^O^- C. 63.14; H, 5.30; N. 14.73. Found: C. 62.66; H. 5.42; N, 14.80. 
E 3-EmvHH^azoto4U^»vfir «dd methvl ejjej 
8.78 g (45.8 mmol, 1.1 equiv) 1-<3-dinwthylaminoprt>pyf)-^ 
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41 .6 
mmol. 1.0 equiv) 3-ethyM H-indazoie-6-carboxyOc add, 16.9 mL (416 mmol. 10 equiv) 

25 methanol and 5.59 g (45.8 mmol. 1.1 equiv) DMAP ki 250 mL CH,CV After 18 hours 
at room temperature, the reaction mixture was conce n tra te d to -150 mL, diluted with 
500 mL ethyl acetate, washed 2 x 100 mL 1N HQ, 1 x 100 mL HjO, 1 x 100 mL brine, 
and dried over Na,S0 4 . Filtration, concentration of filtrate and drying gave 7.8 g of a 
brown soW, which was purified on a sSca gel column (30% to 50% ethyl 

30 acetate/hexanes gradient) to give 6.41 g (75%) of a tan soBd: mp 107-108»C; IR (KBr) 
3100-2950. 1723, 1222 cm 1 ; 'H NMR (300 MHz. COCLJ * 8.19 (m, 1H), 7.7-7 A (m, 
2H), 3.96 (s. 3H), 3.05 (q, 2H, J»7.7 Hz). 1.43 (L 3H. 7.7 Hz); MS (CI, NHJ nvz 205 



WO 98/09961 



PCT/EB97/01023 



•41- 

(M+H*. base); Anal, calcd for 0,^,^,0,: C. 64.70; H, 5.92; N, 13.72. Found: C, 
64.88; H, 6.01; N, 13.96. 

F. 1-CvdoDentvl-3-ethvt»1H-indazole-6-carboxvlic acid methyl ester 
1.17 g (29.4 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were added 

5 in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1 .0 equiv) 3-ethyl- 
1 H-indazole-6-carboxylic acid methyl ester in 125 mL anhydrous DMF. After 20 
minutes, 3.89 mL (36.6 mmol, 1.3 equiv) cyclopentyl bromide were added dropwise, 
and the reaction mixture allowed to stir overnight at room temperature. The mixture 
was then poured into 1 L H,0 and extracted 3 x 400 mL H 2 0, 1 x 200 mL brine, and 

10 dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave an amber oil, 
which was purified on a silica gel column (10% ethyl acetate/hexanes, gravity) to give 
5.48 g (72%) of a clear oil: 1 H MR (300 MHz. CDCy 6 8.16 (d, 1H, J=1.0 Hz), 7.7 (m, 
2H). 5.00 (quintet, 1H, J=7.5 Hz). 3.97 (s. 3H), 3.01 (q, 2H. J=7.6 Hz). 2.2 (m, 4H), 2.0 
(m, 2H). 1.8 (m. 2H). 1.39 (t. 3H, J=7.6 Hz); HRMS calc for C^H^O,: 272.1526. 

15 Found: 272.15078. 

G. 1-CvctoDentvl-3-ethvMH-indazole-6^arboxvlic acid 

A mixture of 5.24g (19.2 mmol, 1.0 equiv) 1-cydopentyl-3-ethyl-1H-indazole-6- 
carboxyfic acid methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to 
reflux. After 1 hour, the reaction mixture was cooled to room temperature, 

20 concentrated to 75 mL. acidified to pH = 1 with 1 N HCI. and extracted 2 x 200 mL ethyl 
acetate. The organic extracts were combined, washed 1 x 150 mL HjO, 1 x 150 mL 
brine, and dried over NajS0 4 . Filtration, concentration of filtrate and drying gave 4.79 
g (96%) of a white solid. A small sample was recrystalfized from ethyl acetate/hexanes 
to obtain analytical data: mp 157-159'C; IR (KBr) 3100-2500, 1683. 1298 cm 1 ; 'H 

25 NMR (300 MHz. DMSO-dJ 6 13.0 (br s. 1H), 8.21 (s. 1H). 7.79 (d. 1H. J=7.9 Hz). 7.62 
(sdd, 1H. J*1.2. 8.4 Hz). 5.18 (quintet. 1H. J*7.5 Hz). 2.92 (q, 2H, J=7.6 Hz), 2.1 (m, 
2H). 2.0 (m, 2H), 1.85 (m, 2H). 1.6 (m, 2H). 1.29 (L 3H. J=7.6 Hz); MS (CI, NHJ nVz 
259 (M+H*. base); Anal, calcd for C 13 H„N 2 Cv C. 69.74; H. 7.02; N, 10.85. Found: C, 
69.77; H. 7.02; N, 10.85. 

30 
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EXAMPLE 1 

2<^vclODentvl.2H-ind azole^^arboxvlicaddf3.5-dichloro-Dvridln-4-vhamideand 
1-CvdODentvl-2H-inda zole-6-carboxvlic acid [3.5-dichloro-Dvridin-4-vnamide 
1.A 1H-lnda2ole-6-cart)oxvhc acid 
5 A partial solution of 1 5. 1 g (1 00 mmol. 1 .0 equiv) 3-amino-4-methylbenzoic acid 

in 150 ml_ anhydrous THF was added dropwise to a -20*C solution of 18 mL (146 
mmol, 1.46 equiv) boron trifluoride etherate in 450 mL ethanol free chloroform. After 
5 minutes, 14 mL (106 mmol, 1.06 equiv) of 90% t-butyl nitrite were added dropwise, 
and the reaction stirred at 0°C for 2 hours. 49 g (500 mmol, 5.0 equiv) potassium 
10 acetate were added portionwise, followed by 2.65 g (10 mmol, 0.1 equiv) 18-crown-6 
in one portion. The reaction mixture was allowed to stir at room temperature for 48 
hours, then was concentrated on a rotary evaporator. 500 mL of 3:7 acetone/ethyl 
acetate and 150 mL 1N HCI were added, and the mixture stirred for 2 hours. 150 mL 
brine were added and the mixture was filtered. The filtrate was transferred to a 
15 separatory funnel, the layers separated, and the aqueous layer extracted 2 x 100 mL 
3:7 acetone/ethyl acetate. The organic layers were combined and dried over MgS0 4 . 
Filtration and concentration of the filtrate gave a solid, to which were added 250 mL of 
acetic acid. The suspension was heated on a steam bath until mostly dissolved, then 
was removed from the steam bath and 300 mL of ethereal HCI (prepared by passing 
20 HO (g) through 350 mL Et,0, chilled in an ice bath, for 1 0 minutes) were added slowly 
to the still hot acetic acid solution. 250 mL Et,0 were added and the mixture stirred 
at room temperature for 1 hour. Filtration and drying gave a golden brown powder. 
The powder was suspended in 500 mL of 3:7 acetone/ethyl acetate, 100 mL brine were 
added, and the mixture stirred for 1 hour at room temperature. The layers were 
25 separated, and the aqueous layer was extracted 1 x 100 mL ethyl acetate. The 
combined organic layers were dried over MgS0 4 . Filtration, concentration of filtrate and 
drying at high vacuum, room temperature for 18 hours gave 7.81 g (48%) of a brown 
powder mp >275»C; MS (CI. NH^ mte 180 (M+18*. base). 
1B 1H-lndazote-8-cart>oxvlic add methvl aster 
30 A mixture of 7.59 g (46.8 mmol. 1 .0 equiv) 1 H-tndazole-6-carboxylic add in 500 

mL CHjOH and 1 mL cone. H^0 4 was heated to reflux for 8 hours, then allowed to stir 
at room temperature for 18 hours. The mixture was concentrated to -200 mL. diluted 
with 1 L ethyl acetate, and washed 1 x 250 mL saturated aqueous NaHCO,, 1 x 250 
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mL H 2 0, 1 x 250 mL brine, and dried over Na 2 S0 4 . The aqueous washes were 
extracted with two portions of ethyl acetate to recover additional product. The organic 
layers were combined, concentrated, and dried to give 6.75 g (82%) of a yellow- 
orange-tan solid: 'H NMR (300 MHz, CDCy 6 10.8 (br s, 1H), 8.28 (dd. 1H, J=0.9, 1.9 
5 Hz), 8.15 (d, 1H t J=1.0 Hz), 7.8 (m, 2H), 3.97 (s, 3H); MS (CI, NHJ m/z 177 (M+H*, 
base). 

1.C 1-CvdopentvM H-indazole-6-carboxvlic add methyl ester and 2- 

cvdopentvl2HHndazole-6-carboxvlic add methyl ester 
1.60 g (39.9 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were added 

10 in one portion to a room temperature solution of 6.70 g (38.0 mmol, 1.0 equiv) 1H- 
indazole-6-carboxylic add methyl ester in 150 mL anhydrous DMF. After 30 minutes, 
4.5 mL (41.8 mmol, 1.1 equiv) cydopentyi bromide were added dropwise, and the 
mixture stirred at room temperature for 24 hours. The reaction mixture was diluted with 
1.2 liters of ethyl acetate, washed 3 x 350 mL H 3 0, 1 x 250 mL brine, and dried over 

1 5 NajS0 4 . Filtration, concentration of filtrate and drying gave 1 2 g of an amber oil, which 
was purified on a 700 g silica gel column (20% ethyl acetate/hexanes, flash) to give 
4.26 g of 1 -cydopentyM Hnndazole-6-carboxytic add methyl ester (46% yield, less 
polar isomer) and 3.66 g of 2«cydopentyl-2hMndazole-6-cart)oxyiic add methyl ester 
(39% yield, more polar isomer). Both compounds were orange oils: data for 1H- 

20 indazole regtoisomen IR (CHCy 2996, 2955, 2874, 1717, 1249 cm '; HRMS calcd for 
C^H^NA: 244.1213; found: 244.1209; data for 2hMndazole regioisomer IR (CHCy 
2972, 2955, 2876. 1714, 1242 cxt\ A \ HMRS calcd for C„H A JH 7 Q± 244.1213. Found: 
244.1220. 

1.D 1 -CvctopentvM H-indazote-6-carboxvlic add 

25 A mixture of 3.93 g (16.1 mmol, 1.0 equiv) of 1<ydopentyMH-indazole-6- 

carboxylic add methyl ester, 100 mL CH,OH and 50 mL 1N NaOH was heated to reflux 
for 30 minutes. The reaction mixture was cooled to room temperature, and most of the 
CH3OH removed on a rotary evaporator. The residue was diluted with 325 mL H 2 0 and 
acidified to pH = 1 with 2N HCI. After stirring 5 minutes, the mixture was filtered, and 

30 the solid washed 2 x H a O and dried overnight to give 3.42 g (92%) of a yellow powder 
mp 172-175*C; Anal, calcd for C^Hfi^ C, 67.79; H. 6.13; N, 12.16. Found: C, 
67.62; H f 5.82; N t 12.19. 
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1.E 2-Cvdo D entvL 2H-indazole-6-carboxvlic acid 

This compound was prepared according to the method of Example 1 .D. starting 
with 3.28 g (13.4 mmol) 2-cyclopentyl-2H-indazole-6-cart)oxylic acid methyl ester, 100 
mL CH 3 OH and 40 mL 1N NaOH, to give 2.71 g (88%) of light yellow powder mp 190- 
5 193"C; Anal, calcd for C„H M NA: C, 67.79; H. 6.13; N, 12.16. Found: C, 67.40; H, 
6.04; N, 12.38. 

1F 1-CvdopenM.1H-indazo le-6-carooxvlic acid r3S-dichloro-pvridin-4-vn 
amide 

A suspension of 495 mg (2.15 mmol, 1.0 equiv) 1-cydopentyl-1H-indazole-6- 
10 carboxylic acid, 204 //L (2.79 mmol, 1.3 equiv) thionyl chloride, and 10 $A. DMF in 10 
mL anhydrous toluene was heated to reflux for 3 hours, then cooled to ambient 
temperature and concentrated to dryness on a rotary evaporator. In a separate flask, 
a solution of 333 mg (2.04 mmol, 0.95 equiv) 3,5-dichloro-4-aminopyridine in 10 mL 
anhydrous THF was added dropwise to a 0 W C suspension of 198 mg (4.95 mmol, 2.3 
1 5 equiv) sodium hydride. 60% oil dispersion, in 10 mL anhydrous THF. The mixture was 
stirred for 15 minutes at room temperature, then was recooled to 0*C. A solution of 
the acid chloride (prepared above) in 10 mL anhydrous THF was added dropwise, and 
the reaction mixture allowed to stir at room temperature overnight. 4.5 mL 1N HCI 
were added dropwise to the reaction mixture, which was then diluted with 200 mL 
20 CHjCI,. washed 1 x 30 mL each HjO, 10% aqueous NajCO,. H,0. then dried over 
Na,S0 4 . Purification on a silica gel column (2% CH,OH/CH,Cl a , flash) gave 0.76 g 
(94%) of product, a yellow amorphous roam: 1 H NMR (300 MHz. CDCg 48.58 (s. 2H), 
8.19 (d. 1H. J=0.9 Hz). 8.09 (d. 1H, J*0.7 Hz). 7.93 (br s. 1H). 7.84 (dd. 1H. J=0.7, 8.4 
Hz). 7.63 (dd. 1H, J*1.4, 8.4 Hz). 5.08 (quinteL 1H), 2.2 (m. 4H). 2.0 (m, 2H). 1.75 (m. 
25 2H); MS (CI. NHJ m/z 375 (M*H*. base); Anal, calcd for 0,^,00,: C. 57.62; H. 
4.30; N. 14.93; found: C. 57.68; H, 4.55; N, 14.55. 

1G 2^ClC^riM-2mndazole^cafboxvlic add f3 S^ichlore-nvririirv-d. 
vltemide 

This compound was prepared according to the method of Example 1.F. using 
30 424 mg of 2<yctop«ntyl-2H-indazc>te-6-cart>oxyr(C acid as starting material to give 406 
mg (59%) of a white amorphous foam: 'H NMR (300 MHz. CDCLJ 6 8.57 (s, 2H). 8.36 
(d. 1H. J-1.4 Hz). 8.08 (d. 1H. J=0.7 Hz), 7.84 (br s. 1H), 7.78 (dd, 1H. J=0.7. 8.6 Hz). 
7.64 (dd. 1H. J=1.5, 8.7 Hz). 5.00 (quintet 1H). 2.35 (m. 2H), 2.25 (m. 2H). 2.0 (m. 
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2H). 1.8 (m, 2H); MS (CI, NHj) m/z 375 (M+H*. base); Anal, calcd for C ta H 16 N 4 OCIj: 
C, 57.62; H, 4.30; N, 14.93. Found; C. 57.39; H. 4.59; N, 14.56. 

EXAMPLE 2 

3-Nitro-4-oropvl-benzoic acid 
5 9.44 g (57.5 mmol, 1.0 equiv) of 4-propylbenzoic acid were partially dissolved 

in 50 mL cone. H,S0 4 and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol, 1.3 
equiv) cone. HNO, in 10 mL cone. H 2 S0 4 was added dropwise over 1-2 min. After 
stirring 1 h at 0°C, the reaction mixture was poured into a 1 L beaker half full with ice. 
After stirring 10 min., the white solid which formed was filtered, washed 1 x HjO, and 
10 dried to give 12.01 g (1 00%) of the title compound: mp 106-109°C: IR (KBr) 3200-3400, 
2966, 2875. 2667. 2554, 1706. 1618, 1537, 1299, 921 cm' 1 ; 'H NMR (300 MHz. DMSO- 
dj 6 0.90 (t, 3H, J=7.4 Hz), 1.59 (m. 2H), 2.82 (m. 2H). 7.63 (d. 1H, J=8.0 Hz). 8.12 
(dd, 1H, J-1.7, 8.0 Hz), 8.33 (d, 1H, J-1.7 Hz); 13 C NMR (75.5 MHz, DMSO-D,) 6 14.2. 
23.7. 34.2, 125.4. 130.5. 132.9. 133.6. 141.4, 149.5, 165.9; Anal, calcd for 
15 C^H^NO^IMHjO: C, 56.20; H. 5.42; N, 6.55. Found: C, 56.12; H. 5.31; N, 6.81. 

EXAMPLE 3 
frAmino-4-propvt-benzpic acfd 

A mixture of 11.96 g (57.2 mmol) 3-nitn>4-propyl-benzoic acid and 1.5 g 10% 
Pd/C, 50% water wet, in 250 mL CH,OH was placed on a Parr hydrogenation 

20 apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction 
mixture was filtered through CeKte®, and the filtrate concentrated and dried to give 9.80 
g (96%) of a pale yeOow crystalline solid: mp 139.5-142.5*C; IR (KBr) 3200-2400, 
3369. 3298. 2969, 2874. 25588, 1690, 1426, 1260. 916. 864 cm 1 ; 'H NMR (300 MHz. 
DMSO-d.) 6 0.90 (L 3H, J*7.2 Hz), 1.52 (m, 2H), 2.42 (m, 2H), 5.08 (br s, 2H), 6.96 

25 (d. 1H, J*7.8 Hz), 7.05 (dd. 1H. J-1.7, 7.8 Hz), 7.20 (d, 1H. J-1.7 Hz); MS (CI.NH^ 
m/z 180 (M+H*. base); Anal, cadd for C^H^NO^WHjO: C. 64.85; N, 7.89; N. 7.56. 
Found: C. 64.69; H. 7.49; N. 7.86. 

EXAMPLE 4 
3-Carboxv-6-o roDvl-benzenediazo t-butvt sulfide 
30 A mixture of 8.80 g (49.1 mmol, 1.0 equiv) 3-amino-4-propyl-benzoic acid and 

2.34 g (22.1 mmol. 0.45 equiv) sodium carbonate in 55 mL H,0 was heated gently with 
a heat gun until mostly dissolved. The reaction mixture was chilled in an ice bath, and 
a solution of 3.73 g (54.0 mmol, 1.0 equiv) sodium nitrite in 27 mL H,0 was added 
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dropwise. After 1 5 min., the reaction mixture was transferred to a dropping funnel and 
added over 10 min. to a beaker containing 55 g of crushed ice and 10.6 mL cone. HCI. 
After stirring 10 min., the contents of the beaker were transferred to a dropping funnel 
and added over 5 min. to a room temperature solution of 5.31 mL (47.1 mmol, 0.96 
5 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by addition of 
saturated aqueous Na 2 CO, solution, and the reaction mixture was allowed to stir 1 h 
at ambient temperature. 200 mL brine were added, and the mixture was filtered. The 
solid was washed 1 x H,0 and dried overnight to give 12.25 g (89%) of a brown/rust 
colored powder (caution - stench): mp 102°C (dec); IR (KBr) 3200-2400, 2962, 2872, 

10 2550, 1678, 1484, 1428, 1298, 1171 cm- 1 ; 'H NMR (300 MHz, DMSO-d.) 6 0.84 (t, 3H, 
J=7.3 Hz), 1.48 (m, 2H), 1.55 (s, 9H), 2.42 (m, 2H), 7.29 (d, 1H, J=1.6 Hz), 7.50 (d, 1H, 
J=8.0 Hz). 7.86 (dd, 1H, J=1.7. 7.9 Hz), 13.18 (br s, 1H); MS (thermospray, NH 4 OAc) 
m/z 281 (M+H+, base); Anal, calcd for C u HJHfi£: C, 59.96; H, 7.19; N. 9.99. 
Found: C, 59.71; H, 7.32; N. 10.02. 

15 EXAMPLE 5 

3-EthvMH-i nda2Qle^carboxvfic add 

A solution of 12.0 g (42.8 mmol, 1.0 equiv) 3-carboxy-6-propyH>enzenediazo 
t-butyl sulfide in 150 mL DMSO was added dropwise over 15 min. to a room 
temperature solution of 44.6 g (396 mmol, 9.3 equiv) potassium t-butoxide in 200 mL 

10 DMSO. After stirring 2 h at ambient temperature, the reaction mixture was poured into 
1.5 L of 0»C 1N HC1, stirred 5 min., then extracted 2 x 350 mL ethyl acetate. The 
ethyl acetate extracts (caution - stench) were combined, washed 2 x 250 mL H,0, and 
dried over MgS0 4 . Filtration, concentration of filtrate and drying gave a tan solid, which 
was triturated with 1 L of 1:3 Et,0/Hexanes and dried to give 7.08 g (87%) of a tan 

15 crystalline powder, mp 248-251 *C; IR (KBr) 3301, 3300-2400, 2973, 2504, 1702, 1455, 
1401, 1219 cm-; 'H NMR (300 MHz, 6 1.31 (t, 3H, J=7.6 Hz), 2.94 (q. 2H). 

J*7.6 Hz), 7.63 (dd, 1H, J1.1. 8.4 Hz), 7.81 (d. 1H, J=8.4 Hz), 8.06 (d, 1H. J*1.1 Hz), 
12.95 (br s, 1H); MS (CI. NH,) mfc 191 (M+H+, base); Anal, calcd for C t0 H 10 NA: C, 
63.14; H, 5.30; N, 14.73. Found: C, 62.66; H. 5.42; N, 14.80. 

0 EXAMPLE 6 

3-EthvH HHndazde-6-cartoxvltc arid methvl gsjgr 
8.78 g (45.8 mmol, 1.1 equiv) 1-(3-dimemylaminopropyl>^mykarbodiimide 
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41.6 
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mmol, 1.0 equiv) 3-ethyl-1H-indazole-6-carboxylic acid. 16.9 mL (416 mmol, 10 equiv) 
methanol and 5.59 g (45.8 mmol, 1.1 equiv) DMAP in 250 mL CH 2 Clj. After 18 h at 
room temperature, the reaction mixture was concentrated to "150 mL, diluted with 500 
mL ethyl acetate, washed 2 x 100 mL 1N HC1, 1 x 100 mL H 2 0, 1 x 100 mL brine, and 
5 dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave 7.8 g of brown 
solid, which was purified on a silica gel column (30% to 50% ethyl acetate/hexanes 
gradient) to give 6.41 g (75%) of a tan solid: mp 107-108°C; IR (KBr) 3100-2950, 1723, 
1222 cm"'; 'H NMR (300 MHz, CDCI,) 6 8.19 (m, 1H. 7.7-7.8 (m, 2H), 3.96 (s. 3H). 
3.05 (q, 2H, J=7.7 Hz). 1.43 (t, 3H. 7.7 Hz); MS (CI. NhLJ m/z 205 (M+H*. base); Anal. 
10 calcd for C^H^O,: C, 64.70; H, 5.92; N, 13.72. Found: C. 64.88; H. 6.01; N, 13.96. 

EXAMPLE 7 

1-Cvclooentvl-3-ethvl-1H-indazole-6-cartx)xvlic acid methvl ester 
1 .17 g (29.4 mmol, 1 .05 equiv) sodium hydride, 60% oil dispersion, were added 
in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyl- 

15 1 H-indazole-6-carboxyiic acid methyl ester in 125 mL anhydrous DMF. After 20 min., 
3.89 mL (36.6 mmol, 1.3 equiv) cyclopentyl bromide were added dropwise, and the 
reaction mixture allowed to stir overnight at room temperature. The mixture was then 
poured into 1 L H 2 0 and extracted 3 x 450 mL ethyl acetate. The organic extracts 
were combined, washed 3 x 400 mL HjO, 1 x 200 mL brine, and dried over Na 2 S0 4 . 

20 Filtration, concentration of filtrate and drying gave an amber oil, which was purified on 
a silica get column (10% ethyl acetate/hexanes, gravity) to give 5.48 g (72%) of a clear 
on: 'H NMR (300 MHz. CDCLJ 6 8.16 (d, 1H, J=1.0 Hz). 7.7 (m, 2H). 5.00 (quintet. 1H. 
J=7.5 Hz), 3.97 (s, 3H). 3.01 (q, 2H, J=7.6 Hz), 2.2 (m, 4H), 2.0 (m, 2H), 1.8 (m, 2H), 
1.39 (t, 3H, J»7.6 Hz); HRMS calcd for C^H^O,: 272.1526. Found: 272.15078. 

25 EXAMPLE 8 

1-CvcteDentvl-3-ethvl-1H-indazole^-cartx)xvlic add 
A mixture of 5.24 g (19.2 mmol, 1 .0 equiv) 1-cydopentyl-3-ethyl-1H-indazole-6- 
carboxylic add methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to 
reflux. After 1 h, the reaction mixture was cooled to room temperature, concentrated 

30 to 75 mL. acidified to pH = 1 with 1NHCI, and extracted 2 x 200 mL ethyl acetate. The 
organic extracts were combined, washed 1 x 150 mL H,0, 1 x 150 mL brine, and dried 
over Na,SO«. Filtration, concentration of filtrate and drying gave 4.79 g (96%) of a 
white solid. A small sample was reaystallized from ethyl acetate/hexanes to obtain 
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analytical data: mp 157-159 °C; IR (KBr) 3100-2500. 1683, 1298 cm 1 ; 'H NMR (300 
MHz. DMSO-d.) 6 13.0 (br s. 1H. 8.21 (s. 1H). 7.79 (d. 1H. J=7.9 Hz). 7.62 (sdd. 1H. 
J=1.2, 8.4 Hz), 5.18 (quintet. 1H, J=7.5 Hz). 2.92 (q. 2H, J=7.6 Hz). 2.1 (m. 2H). 2.0 
(m. 2H). 1.85 (m, 2H). 1.6 (m. 2H). 1.29 (t. 3H, J=7.6 Hz); MS (CI. NH 3 ) m/z 259 
5 (M+H*. base); Anal, calcd for C, s H 1s N 2 Cy C, 69.74; H, 7.02; N. 10.85. Found: C, 
69.77; H. 7.02; N, 10.85. 

EXAMPLE 9 

1-Cvclopentvl-3^thvl-1H -<ndazote-6-carboxvlic add f3.5-dichloro-Dvridir»4-viy 
amide 

10 9.A 1-CvcloDentvl-3-ethvl-1H-indazote-6-cart)oxvlie acid 

7.73 mL (18.9 mmol, 1.0 equiv) n-butyl lithium, 2.45 M in hexanes. were added 
dropwise to a -78°C solution of 5.55 g (18.9 mmol, 1.0 equiv) 6-bromo-1-cydopentyl-3- 
ethyMH-indazole in 100 mL anhydrous THF. After 30 minutes, CO, (g) was bubbled 
into the reaction mixture for 15 minutes. The reaction mixture was wanned to room 

15 temperature over several hours, then poured into 600 mL H,0, acidified to pH = 1 , and 
extracted 2 X 250 mL ethyl acetate. The organic extracts were combined, washed 1 
x 150 mL HjO, 1 x 100 mL brine, and dried over Na 2 SCy Filtration, concentration of 
filtrate and drying gave 4.90 g (100%) of off-white crystals: mp 153-155°C; 'H NMR 
(300 MHz. DMSO-dJ identical with the spectrum of the product from Example 12. 

20 9.B 1-CvdODentvt-3-ethvM H-indazole-S-carbonvl chloride 

791 /A. (10.8 mmol, 1.4 equiv) tfuonyf chloride were added to a room 
temperature solution of 2.00 g (7.74 mmol, 1.0 equiv) 1-cydopentyl-3-ethyt-1H- 
indazole-6-carboxylic acid and 100 fA. DMF in 100 mL anhydrous toluene. The 
reaction mixture was heated to reflux for two hours, then cooled to room temperature, 

25 concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 2.16 g (100%) of brown crystals: mp 4&48»C; MS (CI, NH,) nVz 279 (M+H*. "CI), 
277 (M+H*. »C0. 

9 C 1 -CvctopcnM-3-ethvM H-indazole^-carboxvfic acid f3.S-dichtorc-Dvridifv 
4-vn-amkto 

30 This compound was prepared according to the method of example 1.F, using 

1.08 g (3.87 mmol) 1-cydopentyl-3-ethyM HH'ndazole-6-carbonyl chloride as starting 
material, to give 1 .327 g (85%) of pale yellow crystalline solid: mp 174-176'C; MS (CI. 
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NHj) m/z 405 (M*H\ * 7 CI), 403 (M+H*. ^Cl); Anal, calcd for C^N.OCI,: C t 59.56; 
H, 5.00; N, 13.89. Found: C, 60.23; H, 5.42; N, 14.09. 

EXAMPLE 10 

1^v(^pentvl-3^thv^1H-inda2ote-6-cartx)xvlic add (4.6-dichloro-pyrimidin-5-vl)- 
5 amide 

50 fA. (0.680 mmol, 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 135 mg (0.523 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyMH- 
indazole-6-carboxyltc add and 10 //L DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 hours, then cooled to room temperature, 

10 concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. 21 mg (0.523 mmol, 1.0 equiv) sodium hydride, 60% 
oil dispersion, were added to a separate flask containing a room temperature solution 
of 86 mg (0.523 mmol, 1.0 equiv) 5-amino-4,6-dichloro-pyrimidine in 5 mL anhydrous 
DMF. After 10 minutes, a solution of the add chloride (prepared above) in 5 mL 

15 anhydrous DMF was added, and the mixture stirred for 24 hours at room temperature. 
The reaction mixture was then heated to 70°C for 1.5 hours, cooled to room 
temperature, diluted with 75 mL ethyl acetate, washed 2 x 15 mL H 2 O f 1 x 16 mL brine, 
and dried over MgS0 4 . The crude product was purified on a silica gel column (20% 
ethyl acetate/hexanes) to give 31 mg (15%) of white crystalline solid: mp 171~172°C; 

20 Anal, calcd for C^^OCI,: C, 56.44; H, 4.74; N, 17.32. Found: C, 56.38; H, 4.76; 
N, 17.33. 

EXAMPLE 11 

1 -CvdoDenM-3-ethvH HHndazote-6-carboxvlic add phenvtamide 

46 //L (0.629 mmol, 1.3 equiv) thionyl chloride were added to a room 

25 temperature solution of 125 mg (0.484 mmol, 1.0 equiv) 1-cyctopentyi-3-ethyl-1H- 
indazole-6-carboxytic add and 5 /iL DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 h, then cooled to room temperature, concentrated 
to dryness on a notary evaporator, and dried at high vacuum, room temperature for 
several hours. The crude add chloride was dissolved in 5 mL CHjCIj and added to a 

30 room temperature solution of 49 /iL (0.532 mmol, 1.1 equiv) aniline and 67 /iL (0.464 
mmol, 1.0 equiv) triethytamine in 5 mL CH 2 Ci,. After 18 h at room temperature, the 
reaction mixture was diluted with 75 mL ethyl acetate, washed 1 x 1 5 mL each 1 N HCI, 
H,0, brine, and dried over Na,S0 4 . Filtration, concentration of filtrate and drying gave 
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180 mg of an amber oil, which was purified on a silica gel column to give 160 mg of 
an off-white solid. Crystallization from ethyl acetate/hexanes gave 130 mg (81%) of a 
white crystalline solid: mp 146-147°C; Anal, calcd for C„H n N,0: C, 75.65; H, 6.95; N, 
12.60. Found: C. 75.65; H, 7.02; N, 12.55. 

EXAMPLE 12 

4-ff1-CvcloDen tvt-3-ethvl-1H-inda20le-6-carbonvn-aminoT-benzoic acid methvl 
ester 

This compound was prepared according to the method of Example 11, using 
300 mg (1.16 mmol, 1-Oequiv) 1-cydopentyl-3-ethyMH-inda2ole-6-cariDoxylic acid and 
193 mg (1.28 mmol, 1.1 equiv) methyl-4-amino-benzoate as starting materials to give 
415 mg (91%) of white crystals: mp 129-132°C; Anal, calcd for C^H^Oii C. 70.56; 

H. 6.44; N, 10.73. Found: C, 70.36; H, 6.43; N, 10.61. 

EXAMPLE 13 

1-Cvclopentvl-3-ethv»-1HHndazole ^-carboxvfic acid f3-chloro-phenvtVamide. 

This compound was prepared according to the method of Example 11. using 
150mg (0.581 mmol, LOequiv) 1 -cyclopentyl-3-ethyM H-indazole-6-carboxylic acidand 
68 /#L (0.639 mmol. 1.1 equiv) 3-chloro-aniline as starting materials to give 211 mg 
(99%) of a clear on: HRMS calcd for C^H^NjOCI ♦ H: 368.1532. Found: 368.1567. 

EXAMPLE & 

1-CvctoDentvl-3^thvM H-indazote-6-carboxvlic ackK3-methoxv-phenvllamide. 

87 mg (0.708 mmol. 1.0 equiv) DMAP were added to a room temperature 
solution of 196 mg (0.708 mmol, 1.0 equiv) 1 -cydopentyl-3-«thyM Hnndazole-6- 
carbonyl chloride, 99 pL (0.708 mmol. 1.0 equiv) tnethylamine and 80 pL (0.708 mmol, 

I . 0 equiv) m-anisidine in 5 mL CHjCIj. After 48 hours, the reaction mixture was diluted 
with 75 mL ethyl acetate, washed 2 x 15 mL 1N HQ. 1 x 15 mL H,0, 1 x 15 mL brine, 
and dried over MgSCy Filtration, concentration of filtrate and drying gave 0.27 g of an 
amber solid, which was purified by silica gel chromatography (ethyl acetate/hexanes 
gradient 10%. 20%) to give 118 mg of a dear oil. Crystallization from petroleum ether 
gave 75 mg (29%) of a white powder mp 91-93*C; Anal, calcd for C^H^Cy C. 
72.71; H. 6.95; N. 11.56. Found: C. 72.35; H. 7.15; N. 11.47. 
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EXAMPLE 15 

1-Cvclopentvl-3-ethvl-1H-indazote -6-cafboxvlic acid pvridin-4-vlamide 
46 /iL (0.629 mmol, 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 125 mg (0.484 mmol. 1.0 equiv) 1-cyclopentyl-3-ethyl-1H- 
5 indazole-6-carboxylic acid and 5 pL DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 hours, then cooled to room temperature, 
concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. The crude acid chloride was dissolved in 5 mL 
anhydrous pyridine, 50 mg (0.532 mmol, 1.1 equiv) 4-aminopyridine were added, and 

10 the mixture heated to 40°C for 1 hour. The reaction mixture was cooled to room 
temperature and allowed to stand overnight 10 mL H,0 were added, and the mixture 
was concentrated to dryness on a rotary evaporator. The residue was taken up in 50 
mL HjO and 25 mL CHjCI,, and the layers separated. The aqueous layer was 
extracted 1 x 25 mL CHjCI,. The organic extracts were combined, washed 1 x 10 mL 

15 each H 2 0. brine, and dried over Na,S0 4 . Filtration, concentration of filtrate and drying 
gave 133 mg of a white foam, which was purified on a silica gel column (25% 
CHjOH/CHjCy to give 122 mg of white needles. Recrystallization from ethyl 
acetate/hexanesgave 101 mg (62%) of white shiny plates: mp 144-146*C; Anal, calcd 
terCjoHaNp: C, 71.83; H, 6.63; N, 16.75. Found: C. 72.00; H, 7.03; N, 16.16. 

20 EXAMPLE 16 

1 -CvdooenM^thvt-1 H4nda2ole-6^arboxvfic add Dvridin-3-vtamkte 

This compound was prepared according to the method of Example 15, using 58 

mg (0.210 mmol, 1.0 equiv) l-cydoperityl-3-ethyMH-irida20le-6-carbonvl chloride and 

22 mg (0.231 mmol. 1.1 equiv) 3-amino pyridine as starting materials, to give 24 mg 

25 (34%) of white crystals: mp 133-135*C; HRMS calcd for C^H^O ♦ H: 335.1872. 

Found: 335.1900. 

EXAMPLE 17 

1 -Cvdopentvt-3-ethvM H-Hndazote-6-cartooxvfic acid pvridin-2-vlamide 
This compound was prepared according to the method of Example 1 5, using 49 
30 mg (0.177 mmol. 1.0 equiv) 1 -cydopentyl-3-ethyl-1 H-<ndazole-6-carbonyl chloride and 
18 mg (0.195 mmol. 1.1 equiv) 2-aminopyridine as starting materials, to give 17 mg 
(34%) of yellow amorphous foam: HRMS calcd for C^H^N/D ♦ H: 335.1872. Found: 
335.1874. 
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EXAMPLE 18 

1-Cvclopentvl-3-ethvl-1 H-indazole-6-carboxvlic acid (pvridin-4-vlmethvn-amide 
This compound was prepared according to the method of Example 15, using 51 
mg (0.184 mmol, LOequiv) 1-cyclopentyl-3-ethyMH-indazole-6-carbonyl chloride and 
5 20 //L (0.193 mmol, 1.05 equiv) 4-(aminomethyl)pyridine as starting materials, to give 
13 mg (20%) of white crystals: mp 147-1 49°C; HRMS calcd for C 21 H„N 4 0 + H: 
349.2028. Found: 349.2031. 

EXAMPLE 19 

1 -Cvclopentvl-3-ethvM H-indazole-6-cafboxvlic acid(2-pvridin-4-vl-ethvl)-amide 
10 This compound was prepared according to the method of Example 15, using 78 

mg (0.282 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyMH-indazole-6-carbonyl chloride and 
36 pL (0.295 mmol, 1.05 equiv) 4-(2-aminoethyl)pyridine as starting materials, to give 
35 mg (35%) of white crystals: mp 123-126°C; Anal, calcd for 0^^0*1/4^0: C. 
72.01; H. 7.28; N, 15.27. Found: C. 71.77; H. 7.45; N, 15.23. 
15 EXAMPLE 20 

1-Cyclopentvl-3-ethvM H-indazote-6-carpoxvlic acid auinolin-5-vlamide 
This compound was prepared according to the method of Example 15, using 91 
mg (0.329 mmol, LOequiv) 1-cyck>pentyJ-3-«thyl-1H-inda2ote-6-carbonyl chloride and 
52 mg (0.362 mmol, 1.1 equiv) 5-amino-quinoline as starting materials, to give 38 mg 
20 (30%) of pale yellow powder mp 176-1 78 # C; Anal, calcd for C^hLp: C. 74.96; H, 
6.29; N, 14.57. Found: C, 74.33; H, 6.53; N, 14.31. 

EXAMPLE 21 
1^vclppenM-3^Vl-lHHn^^ 

1.1 mL (15.1 mmol, 1.3 equiv) thionyl chloride were added to a room 
25 temperature solution of 3.00 g (11.6 mmol, 1.0 equiv) 1 -cydopenty»-3-«thyl-1 H- 
indazole-6-carboxylic acid and 150 //L DMF in 60 mL anhydrous toluene. The reaction 
mixture was heated to reflux for two hours, then cooled to room temperature, 
concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 3.40 g yellow-brown crystals. 1.88 g (11.6 mmol, 1.0 equiv) 2,6-dichJoroaniline 
30 were added, and the mixture heated in a 200*0 oil bath under nitrogen atmosphere. 
After 15 minutes, the reaction mixture was cooled to room temperature. 75 mL ethyl 
acetate and 50 mL saturated aqueous NaHCO, were added, and the mixture stirred for 
10 minutes. The layers were separated, and the organic layer was washed 1 x 20 mL 
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saturated NaHCO,, 1 x 20 mL H 2 0, 1 x 20 mL brine, and dried over Na 2 S0 4 . Filtration, 
concentration of filtrate and drying gave a brown solid, which was reciystallized from 
ethyl acetate/hexanes to give 3.78 g (81%) of tan crystalline solid: mp 177-179°C; 
Anal, calcd for C^H^NjOCI,: C, 62.69; H, 5.26; N, 10.45. Found: C. 62.67; H, 5.20; 
5 N. 10.43. 

EXAMPLE 22 

4-f M -CvclopenM-3-ethvM H-indazole-6-carfaonvl)-amino1-benzoic acid 
A mixture of 380 mg (0.971 mmol, 1.0 equiv) 4-{(1-cyclopentyl-3-ethyl-1H- 
indazole-6-caibonyl)-amino]-benzoic acid methyl ester, 4 mL 1N NaOH and 20 mL 
10 methanol was heated to reflux for 40 minutes. After cooling to room temperature, the 
reaction mixture was concentrated on a rotary evaporator, and the residue diluted with 
150 mL HjO, acidified to pH = 1, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed 1 x 25 mL each H a O, brine, and dried over Na 2 S0 4 . 
Filtration, concentration of filtrate, and drying at high vacuum, room temperature gave 
15 298 mg (81 %) of a white crystalline solid: mp 249-251 °C; Anal, calcd for C^H^O,: 
C, 70.00; H, 6.14; N, 11.13. Found: C, 69.66; H, 6.13; N, 11.08. 

EXAMPLE 23 

1 -Cvctopentvl-3-ethvM Hnndazole-g-cafboxync acid M-benzvioxvcarbamovl- 
pheny>)-emide 

20 140 mg (0.728 mmol, 1.1 equiv) 1 -{3-dimethytaminopropyl)-3-ethylcarbodiimide 

hydrochloride were added in one portion to a room temperature solution of 250 mg 
(0.662 mmol. 1.0 equiv) 4-{(1 -cydopentyt-3-ethyH H-indazole-6-carbony1)-amino]- 
benzoic add, 106 mg (0.662 mmol, 1.0 equiv) O-benzylhydroxylamine hydrochloride, 
101 mg (0.662 mmol, 1.0 equiv) 1 -hydroxybenzotriazole hydrate, and 194 //L (1.39 

25 mmol, 2.1 equiv) triethytamine in 25 mL CHjCI,. After 18 hours, the reaction mixture 
was diluted with 150 mL ethyl acetate, washed 1 x 25 mL each IN HCI. H,0, brine, and 
dried over NajS0 4 . The crude product was purified on a sffica gel column (2% 
CHjOH/C^CJa, flash) to give 212 mg (66%) of white crystalline solid: mp 194-198*C; 
Anal, calcd for C»HjoNA: C. 72.17; H, 7.10; N. 11.61. Found: C. 71.62; H, 6.47; N, 

30 11.85. 
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EXAMPLE 24 

1-Cvclopentvl-3-€thvl-1H-inda2o le-€-carfaoxvlic acid M-hydroxvcarfaamoyl- 
phenyl)-amide 

A mixture of 1 87 mg (0.387 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1 H-indazole- 
6-carboxylic add (4-benzyloxycarbamoyl-phenyl)-amide and 200 mg 10% Pd/C in 10 
mL ethyl acetate and 10 mL methanol was placed on a Pan® hydrogenation apparatus 
and shaken under 30 psi H, at room temperature for 1 hour. The reaction mixture was 
filtered through Celite®, and the filtrate concentrated and dried to give a tan solid. 
Purification on a silica gel column (CH 3 OH/CH,CI 2 gradient 4%, 10%, 20%, flash) gave 
74 mg (49%) of a tan solid: mp 175°C (dec); HRMS calcd for CJ^NJO, + H: 
393.1928. Found: 393.1949. 

EXAMPLE 25 

25.A 1 -Cvdobutvt-3-ethvM H-indazole-6-carboxvlic acid methvl ester 
This compound was prepared according to the method of Preparation 3, using 
750 mg (3.67 mmol, 1 .0 equiv) 3-ethyM H-indazole-6-carboxylic acid methyl ester and 
0.38 mL (4.04 mmol, 1.1 equiv) cydobtrtyf bromide as starting materials to give 307 mg 
(32%) of a clear oil: HRMS calcd for C 1S H M N 2 0 2 ♦ H: 259.1447. Found: 259.14550. 
25.B 3-Emvl-lHSOPrePVl-1Wndazole^carboxvfi C add methvl aster 
This compound was prepared according to the method of Preparation 3, using 
750 mg (3.67 mmol. 1.0 equiv) 3-ethyM H-indazote-6-carooxylic acid methyl ester and 
0.38 mL (4.04 mmol, 1.1 equiv) 2-bromopropane as starting materials to give 359 mg 
(40%) of a dear oil: HRMS calcd for C u H,JN t 0 2 * H: 247.1448. Found: 247.14530. 
25.C l^doprOPVlmethvt-^thv^lH^azote-S^rboxvtic acid methvl aster 
This compound was prepared according to the method of Preparation 3, using 
750 mg (3.67 mmol, 1.0 equiv) 3-ethyM Hnndazote^-carboxyftc add methyl ester and 
0.39 mL (4.04 mmol, 1 .1 equiv) cydopropylmethyl bromide as starting materials to give 
338 mg (36%) of a dear oil: HRMS calcd for C^.NjO, ♦ H: 259.1447. Found 
259.1435. 

25.0 1-Cvdohex-2-envt-3-athvM HHndazoJe-6-carboxvlic add mathvt 
This compound was prepared according to the method of Preparation 3. using 
750 mg (3.67 mmol, 1.0 equiv) 3-ethyM H-indazoIe-6-carboxyfic acid methyl ester and 
0.46 mL (4.04 mmol. 1.1 equiv) 3-bfomocydohexene as starting materials to give 467 
mg (45%) of a dear oil: HRMS calcd for C^NjO,: 284.1525. Found: 284.1512. 



WO 98/09961 



PCT/IB97/01023 



-55- 

25. E 3-Ethvl-1 -f6-(4-Dhenvt-butoxv VhexvlT-1 H-indazole-6-c arboxvlic acid 

methyl ester 

This compound was prepared according to the method of Preparation 3, using 
137 mg (0.671 mmol, 1.0 equiv) 3-ethyMH-indazole-6-carboxylic acid methyl ester and 
5 273 mg (0.872 mmol, 1 .3 equiv) 6-{4-phenyl-butoxy)-hexyl bromide as starting materials 
to give 163 mg (56%) of a yellow oil: HRMS calcd for C^NjO, + H: 437.2804. 
Found 437.2833. 

EXAMPLE 26 

26. A 1 -CvdobuM-3-ethvM H-indazole-6-cart>oxvlic acid 

10 This compound was prepared according to the method of Preparation 3, using 

225 mg (0.906 mmol, 1.0 equiv) 1-cydobutyl-3-ethyHH-inda2ole-6-cart)Oxylic acid 
methyl ester as starting material to give 168 mg (76%) of an off white crystalline solid: 
mp 148-150'C; HRMS calcd for C M H 16 NA ♦ H: 245.1290. Found: 245.1302. 
26.B 3-EthvM -isopropvM H-mdazole-6-carboxvlic acid 

15 This compound was prepared according to the method of Preparation 3, using 

300 mg (1.22 mmol, 1.0eqiJh/)3-ethyl-lHSopropyl-imndazole-6-<an^oxylic acidmethyl 
ester as starting material to give 260 mg (92%) of a pale yellow crystalline solid: mp 
160-163'C; Anal, calcd for C^NA: C. 67.21; H. 6.94; N, 12.05. Found: C, 67.07; 
H. 7.04; N, 12.16. 

20 26.C 1^CvdoDfDDvtmethvt-3^thvt-1 mndazole-6-carboxylic apd 

This compound was prepared according to the method of Preparation 3, using 
294 mg (1.14 mmol. 1.0 equiv) 1 ^ydopropvtmethyt-3-ethyt-l H-indazote-6-carboxyBc 
acid methyl ester as starting material to give 261 mg (94%) of a pale yellow crystalline 
solid: mp 126-130-C; Anal, calcd for CJtJtA: C. 68.83; H, 6.60; N. 11.46. Found: 
25 C, 68.39; H, 6.67; N, 11.41. 

26.D 3-Ethvt-1 46-/4-phenvt-butoxvVhexvn-1 H^ndazole-S-cartooxvlic acid 
This compound was prepared according to the method of Preparation 3, using 
147 mg (0.337 mmol. 1.0 equiv) 3^myM^6-(4-phenyl-butoxy)-hexyll-1H-indazole-6- 
carboxyfic acid methyl ester as starting material to give 137 mg (96%) of a pale yellow 
30 oil: HRMS calcd for C Ji H M N a p > *H: 423.2648. Found: 423.26795. 
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EXAMPLE 27 

27.A 1-Cvclohexvl-3-ethvHH-indazole-6<arboxvli c acid methvl ester 
A mixture of 417 mg (1.47 mmol, 1.0 equiv) 1-cyclohex-2-enyl-3-ethyMH- 
indazole-6-carboxylic acid methyl ester and 50 mg of 10% Pd/C. 50% water wet in 20 
mL ethyl acetate was placed on a Parr® hydrogenation apparatus and shaken under 
45 psi H 2 for 45 minutes. The reaction mixture was filtered through Celite®, and the 
filtrate concentrated on a rotary evaporator and dried at high vacuum, room 
temperature to, give 399 mg (95%) of a clear oil: HRMS calcd for C 17 H a N 2 O a + H: 
287.1759. Found: 287.1783. 

27. B 1-Cvclohexvl-3-ethvl-1 H-indazole-6-carboxvlic acid 

This compound was prepared according to the method of Preparation 3, using 
366 mg (1.28 mmol, 1.0 equiv) 1-cyclohexyl-3-ethyl-1HHndazole-6-carboxylic acid 
methyl ester as starting material to give 325 mg (93%) of a pale yellow solid: mp 196- 
197°C; HRMS calcd for C n HJHfi 2 + H: 273.1603. Found: 273.1596. 

EXAMPLE 28 

28. A 3-Emv»-1-(4-fluoro-DhenvlV1 H-indazole-6<arboxvlic acid methvl ester 
0.245 mL (2.24 mmol. 2.0 equiv) 1-bromo-4-fluorobenzene were added to a 

room temperature suspension of 0.23 g (1.12 mmol, 1.0 equiv) 3-ethyM H-indazole-6- 
carboxylic acid methyl ester, 0.23 g (1.67 mmol, 1.5 equiv) potassium carbonate, and 
-100 mg (0.348 mmol, 0.3 equiv) CujBr, in 6 mL N-methylpynolidinone. The reaction 
mixture was heated to 175*C for 28 hours, then cooled to room temperature, poured 
into 100 mL H 2 0. and extracted 3 x 50 mL ethyl acetate. The organic extracts were 
combined, washed 2 x 50 mL Hp, 1 x 50 mL brine. The aqueous washes were back 
extracted 1 x 75 mL with ethyl acetate. All ethyl acetate extracts were then combined 
and dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave 0.6 g of 
brown oil, which was purified on a silica gel column (1 0% ethyl acetate/hexanes) to give 
96 mg (29%) of a white crystalline solid: mp 72-74*C; MS (CI. NH,) m/z 299 (M+H*. 
base). 

28.B 3-Emvl-1-f4-fl uofOH3henvlV1H-mdazole-6^rboxvlic acid 
This compound was prepared according to the method of Preparation 3. using 
96 mg (0.322 mmol, 1 .Oequiv) 3-emyM-<4-fluoro-phenyl)-1 H-mdazole-6-carboxyfic acid 
methyl ester as starting material to give 84 mg (92%) of a white solid: mp 204-205*C; 
HRMS calcd for CttH^jOjF ♦ H: 285.1040. Found: 285.10257. 
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EXAMPLE 29 

1 -Cvclobutvl-3-ethvM H-indazole-6-carpQ xvlic acid (3.5-dichloro-pvridin-4-vn- 
amide 

This compound was prepared according to the method of Example 10, using 
5 144 mg (0.589 mmol, 1.0 equiv) 1-cyclobutyl-3-ethyl-1H-indazole-6-carboxylic acid as 
starting material, to give 44 mg (18%) of an off white crystalline solid: mp 166-168°C; 
HRMS calcd for C, JV^OCI, ♦ H: 389.0936. 

EXAMPLE 30 

3-EthvM-isoDropvHH-indazole-6-carboxvlic acid f3.5-dich loro-pvridin-4-vlV 
10 amide 

This compound was prepared according to the method of Example 10, using 
232 mg (1.00 mmol. 1.0 equiv) 3-ethyl-1-isopropyHH-indazole-6-carDOxylic acid as 
starting material, to give 73 mg (20%) of an off white crystalline solid: mp 145-148°C; 
HRMS calcd for C 1( H u N 4 OCI 2 + H: 377.0936. Found: 377.0938. 
15 EXAMPLE 31 

1^vdoDT0Dvlinethvl-3-emvl-1HHnd a2ole^^rboxvric acid f3.5-dichlon> 

pvridirv4-vlVamide 

This compound was prepared according to the method of Example 10, using 
224 mg (0.917 mmol. 1.0 equiv) 1<ydopropylniemyl-3^myl-1-HHndazole-6-cart>oxylic 
20 acid as starting material, to give 51 mg (14%) of an off white crystalline solid: mp 148- 
150 -C; HRMS calcd for C 19 H„N 4 OCL*H:389.0936. Found: 389.091. 

EXAMPLE. 32 

1 -Cvdohexvt-3-ethvM HHndazole-6-carboxvlic acid f3.5-dichloro-pyridin-4-vn- 
amide 

25 The compound was prepared according to the method of Example 10, using 

300 mg (1.10 mmol. 1.0 equiv) 1-cydohexy1-3-ethyl-1 Hnndazote-6-carboxylic acid as 
starting material, to give 83 mg (18%) of an off white crystalline solid: mp 124-127 *C; 
MS(CI. NH,) mfc 421 (M+H„ „a+„CI). 419(M*H„ ^Ch^CI. *™ (M*H„ 

30 
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EXAMPLE 33 

3- Ethvl-1-r6-f4-ohenvl-butox vVhexvn-1H-indazole-6-carboxvlic add (3.5- 
dichloro-Dvridin-4-vlVamide 

This compound was prepared according to the method of Example 1 , using 127 
5 mg (0.301 mmol, 1.0 equiv) 3-ethyH-[6-(4-phenyl-butoxy)-hexyl]-1H-inda2ote-6- 
carboxylic add as starting material, to give 119 mg (70%) of a dear oil, which was 
crystallized from ether/hexanes to give 72 mg (42%) of white crystals: mp 76-79*C; 
HRMS calcd for C, 1 H„N 4 0 2 CI 2 +H:567.2294. Found: 567.2288 

EXAMPLE 34 

10 3-EthvH-(4-fluoro-Dhenvn-1H-indazole-6^am oxvlic add f3.5-dichloro-ovridin- 

4- vD-amide 

This compound was prepared according to the method of Example 10, using 80 
mg (0.281 mmol, 1.0 equiv) 3^myl-1-(4-fluoro-phenyl)-1H-indazole-6-cart)oxyfic add 
as starting material, to give 22 mg (18%) of a white crystalline solid: mp 197-199 «C; 
15 HRMS calcd for C^H^OCLjF + H: 429.0688. Found: 429.0704. 

EXAMPLE 35 

f(1-Cvclopentvl-3-ethvt-1 H-indazole-6-carfaonvn- aminol-acetic acidmethvlester. 
134 mg (0.697 mmol. 1.0 equiv) 1-(3-dimethylaminopropyl)-3-ethylcart)odnmide 
hydrochloride were added in one portion to a room temperature solution of 180 mg 
20 (0.697 mmol. 1.0 equiv) 1 -cydopentyt-3-ethyM H-indazote-6-carboxytic acid, 87.5 mg 
(0.697 mmol, 1.0 equiv) glycine methyl ester hydrochloride, 107 mg (0.697 mmol. 1.0 
equiv) 1-hydroxybenzotriazole hydrate, and 194 /A. (1 .39 mmol, 2.0 equiv) triethytamine 
in 5 mL CHaCI,. After 18 h, the reaction mixture was diluted with 150 mL ethyl acetate, 
washed 1 x 25 mL each 1N HCI, HjO. brine.and dried over Na 2 S0 4 . The erode product 
25 was purified on a silica gel column (40% ethyl acetate/hexanes. flash) to give 187 mg 
(66%) of a white waxy solid: mp 89-93 # C; Anal, calcd for 0,^1,0,; C, 65.63; H. 7.04; 
N. 12.76. Found: C. 65.74; H. 7.02; N, 12.74. 

EXAMPLE 36 

H 1-Cvdon«n tvl-3-ethvM H-lndazote-6-caibonvlVaminol-acetic add 
30 This compound was prepared according to the method of Preparation 3, using 

170mg (0.51 6 mmol. 1 .0equiv)f(1-cyctopentyl-3-ethyM H-indazole^-cartx>nyl)-aminoJ- 
acetic add methyl ester as starting material to give 155 mg (95%) white crystals: mp 
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182-184 «C; Anal, calcd for C 17 H 21 N S 0 3 : C, 64.73; H, 6.71; N, 13.32. Found: C, 64.73; 
H, 6.80; N, 12.81. 

EXAMPLE 37 

1-CvdoDentvl-3-ethvMH-indazole-6-carboxvlic acid (benzvloxvcarbamovl- 
5 methvlVamide 

This compound was prepared according to the method of Example 23, using 
144 mg (0.457 mmol, 1 .0equiv)[(1-cyclopentyl-3-ethyl-1 H-indazole-6-carbonyl)-amino]- 
acetic acid as starting material to give 125 mg (65%) of a white amorphous solid: 1 H 
NMR (300 MHz, CDCI,. partial) 6 493 (s, 2H).3.00 (q, 2H. J=7.6 Hz), 2.2 (m. 4H). 2.0 
10 (m, 2H), 1.7 (m. 2H), 1.39 (t, 3H, J=7.6 Hz); MS (CI, NHJ m/z 421 (M+H„ base). 

EXAMPLE 38 

1-Cvdopentvl-3-ethvl-1H-indazole-6-carfaoxvlic acid hvdroxvca rbamovlmethvl- 
amide 

A mixture of 1 20 mg (0.285 mmol, 1 .0 equlv) 1 -cyctopentyl-3-ethyl-1 H-indazole- 
15 6-carboxylic acid (benzyloxycarbamoyl-methyl)-amide and 0.08 g 10% Pd/C, 50% water 
wet, in 10 mL methanol and 10 mL ethyl acetate was placed on a Pan® hydrogenation 
apparatus and shaken under 30 psi H, at room temperature for 40 minutes. The 
reaction mixture was filtered through Celite®, and the filtrate concentrated and dried 
to give 104 mg of a tan solid. Trituration with hexanes gave 69 mg (73%) of a tan 
20 crystalline powder, mp 105 # C (dec); HRMS calcd for C„H a N 4 0, ♦ H: 331.1772. 
Found: 331.1769. 

EXAMPLE 39 

1 -Cvdopentvt-3-ethvt-1 H-mdazole-6-carboxvlic add (2 -methvlsulfanvl-ethvlV 
amide 

25 This compound was prepared according to the method of Example 35, using 57 

mg (0.221 mmol, 1.0 equlv) 1 -cydopentyJ-3-ethyl-1 H-indazole-6-carboxyJic add and 20 
mg (0.221 mmol, 1.0 equiv) 2-(methylthk>)ethylamine as starting materials. Silica gel 
chromatography (30% ethyl acetate/hexanes) gave 53 mg (73%) of white crystals: mp 
81-83 •C; Anal, calcd for CJImNA: C, 65.21; H. 7.60; N. 12.68. Found: C, 65.26; 

30 H, 7.49; N, 12.81. 
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EXAMPLE 40 

1-Cvdope ntvl-3-ethvt-1H.indazote-6-cartx)xvtic acid (methoxvcarbamovl-methvl)- 
amide 

This compound was prepared according to the method of Example 37, using 
5 222mg (0.704 mmol, 1 .Oequrv) [(1-cyclopentyl-3-ethyl-1 HHndazole-6-carbonyl)-aminoJ- 
acetic acid and 59 mg (0.704 mmol, 1 .0 equiv) methoxylamine hydrochloride as starting 
materials to give 39 mg of a clear oil, which was crystallized from ether/hexanes to give 
34 mg (14%) of white crystals: mp 135-136 °C; Anal, calcd for C ia H M N 4 O s : C, 62.77; 
H, 7.02; N, 16.27. Found:C. 62.64; H. 6.87; N, 16.47. 
10 EXAMPLE 41 

3-ff1-Cvdopentvl-3-ethvl-1H-indazole-6-carbonvn-amino]-oroDionic acid ethvl 
ester 

This compound was prepared according to the method of Example 35, using 
297 mg (1.15 mmol, 1.0 equiv) 1-cyclopentyk3-ethyl-1HHndazole-6-camoxyiic acid and 
15 177 mg (1.15 mmol, 1.0 equiv) fcefa-alanine ethyl ester hydrochloride as starting 
materials to give 372 mg (90%) of white crystals: mp 74-76 *C; Anal, calcd for 
CjoH^NjO,: C, 67.21; H, 7.61; N, 11.76. Found: C.67.40; H, 7.56; N, 11.99. 

EXAMPLE 42 

3-f(1-Cvdopentvl-3-ethvt-1 H-inda2ole-6-carbonvn-aminoT-oroDionic acid 
20 A mixture of 330 mg (0.923 mmol, 1.0 equiv) 3-{(1 -cydopentyi-3-ethyl-1 H- 

indazole-6-carbonyl)-aminoJ-propionic acid ethyl ester in 10 mL ethanoi and 4 mL 1N 
NaOH was heated to reflux for 1 h. After cooling to room temperature, the reaction 
mixture was concentrated, diluted with 75 mL Hp, acidified to pH 1, and extracted 3 
x 35 mL ethyl acetate. The organic extracts were combined, washed 1 x 25 mL H,0, 
25 1 x 25 mL brine, and dried over Na 2 S0 4 . Filtration, concentration of filtrate on a rotary 
evaporator and drying at high vacuum, room temperature gave 297 mg (98%) of white 
solid: mp 151-153 *C; Anal, calcd fotC^HJifiy C, 65.63; H, 7.04; N, 12.76. Found: 
C, 65.75; H, 7.12; N, 12.91. 

EXAMPLE 43 

30 1-Cvdopentvt-3-ethvH H-indagole-6-carboxvtic acid f2-benzvloxvcart)amovt- 

ethvn-amide 

This compound was prepared according to the method of Example 37, using 
250 mg (0.759 mmol, 1.0 equiv) 3-{(1-cydopentyl-3-emyl-1H-inda2ole^-«ttbonyi> 
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amino]-propionic acid and 121 mg (0.759 mmol, 1.0 equiv) O-benzylhydroxylamine 
hydrochloride as starting materials, to give 237 mg (72%) of a white solid: mp 134-136 
•C; Anal, calcd for C^NA: C. 69.10; H. 6.96; N, 12.89. Found: C. 69.36; H, 6.75; 
N, 12.85. 

5 EXAMPLE 44 

1-Cvclopentvl-3-ethvl-1H-indazole-6-carboxvlic acid (2-hvdroxvcarbamovl- 
ethvD-amide 

This compound was prepared according to the method of Example 38, using 
203 mg (0.467 mmol, 1 .0 equiv) 1-cydopentyl-3-ethyl-1 H-indazole-6-carboxylic acid (2- 
10 benzyloxycarbamoyl-ethyl)-amide as starting material and 50 mg of Pd(OHyc 
(Peariman's catalyst) as catalyst, to give 147 mg (91%) of a white powder mp 166-169 
•C; Anal, calcd for CJH^NA: C.62.77; H, 7.02: N, 16.27. Found: C. 62.58; H, 7.12; 
N, 16.27. 

EXAMPLE 45 

15 f(1-Cvdopentvl-3-ethvM H-indazole-6-carix>nvlVmethvl-amino1-acetic addethvl 

ester 

This compound was prepared according to the method of Example 35, using 
284 mg (1 . 1 0 mmol, 1 .0 equiv) 1 -cyclopenty1-3-ethyt-1 H-indazole-6-carboxylic acid and 
1 69 mg (1 . 1 0 mmol, 1 .0 equiv) sarcosine ethyl ester hydrochloride as starting materials, 
20 to give 220 mg (56%) of a dear oil: AnaLcalcd for C^N^O,: C. 67.21; H, 7.61; N, 
11.76. Found. C. 66.93; H, 7.73; N.11.77. 

EXAMPIE46 

M -CvcloDentvt-3^thvt-1 HMnda20le-6-<arbonvl Vmethvl-amgwl-acetic acid. 

This compound was prepared according to the method of Example 42, using 
25 201 mg(0.562 mmol, 1 .0 equiv) [(1 -cydopentyl-3-ethyM H-indazole-6-cart»nyl)-mettiyf- 
amino]-acetic acid ethyl ester as starting material, to give 185 mg (100%) of a white 
amorphous solid: Anal, calcd for C^N^IMHjO: C, 64.74; H, 7.09; N, 12.58. 
Found: C, 64.73; H, 7.55; N, 12.47. 

EXAMPLE 47 

30 1 -CvdODantvi-3-«mvt-1 H-jndazole-6-carfaoxvlic add fbenzvtoxvcarbamovk 

methvlVmethvl amide 

This compound was prepared according to the method of Example 37, using 
160mg (0.486 mmol, 1 .0 equiv) [(1 -cydopentyl-3-ethyl-1 H-indazote-6-carbony l)-methyl- 
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aminoj-acetic acid as starting material, to give 134 mg (64%) of a clear oil: HRMS calcd 
for CjjfV^O, + H: 435.2398. Found: 435.2376. 

EXAMPLE 48 

1-CvclopenM-3-ethvHH-indazole-6-carboxvlic acid hvdroxvcarbamoylmethYi- 
5 methyl amide 

This compound was prepared according to the method of Example 38, using 
126 mg (0.290 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid 
(benzyloxycarbamoyl-methyl)-methyl amide as starting material and 40 mg of 
Pd(OHyC (Pearlman's catalyst) as catalyst, to give 78 mg (78%) of a light tan powder 
10 mp 63 »C (dec); HRMS calcd for C„H 24 N«0, ♦ H: 345.19285. Found: 345.1912. 

EXAMPLE 49 

1-Cvdopentvl-3-ethvl-1H-inda2ole-6-carboxvlie acid Hhvdroxv-methvl- 
cart?amovn-methvn.amide. 

390 mg (16.9 mmol, 20 equiv) sodium, 3 to 8 mm spheres, were added to 10 
15 mL of methanol portion wise for 30 minutes. A solution of 707 mg (8.47 mmol, 10 
equiv) N-methylhydroxylamine hydrochloride in 10 mL methanol was added dropwise, 
and the reaction mixture allowed to stir 10 min. A solution of 279 mg (0.847 mmol, 1 .0 
equiv) [(1<ydopentyk3^mvt-1Hnnda2ole-6-cartx>nvf)-amino}-acetic acid methyl ester 
in 10 mL methanol was added drop wise, and the reaction allowed to stir 16 h at room 
20 temperature. The mixture was then concentrated to 1/2 of its initial volume, diluted with 
150 mL H,0, acidified to pH = 2, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed in 2 x 20 mL, H a O, 1 x 20 mL brine, and dried over 
Na,S0 4 . Filtration, concentration of filtrate and drying gave 0.33 g of a clear oil. which 
was purified on a silica gel column (10% CKLpH/CHjCLj, flash) to give 236 mg of a 
25 white foam. Trituration with pentane yielded 1 50 mg (51 %) white amorphous solid: mp 
60 *C (dec); Anal, calcd for C^Hfi^Hfi: C, 59.65; H, 7.23; N, 15.46. Found: C. 
62.04; H, 7.39: N, 15.86. 

EXAMPLE 50 

50A S-/1 -Benzvtoxvcaffaamovi-ethvlVcarbamtc acid tert-butvl ester 
30 This compound was prepared according to the method of Example 44, using 

500 mg (2.64 mmol, 1.0 equiv) N-(tort-butoxycarbonyl)-L-alanine and 422 mg (2.64 
mmol. 1.0 equiv) O-benzylhydroxylamine hydrochloride, to give 583 mg (75%) of a 
white oily solid: *H NMR (300 MHz, CDCy 6 9.02 (br s. 1H), 7.37 (m. 5H). 4.95 (m. 
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1H),4.90 (s, 2H), 4.03 (m, 1H), 1.41 (s, 9H). 1.33 (d, 3H. J=7.0 Hz); MS (CI, NH 3 ) 
m/z295 (M+H*. base). 

50.B. S-2-Amino-N-benzvloxv-DroDrionamide hydrochloride. 
HCI (g) was bubbled into a 0*C solution of 561 mg (1 .91 mmol, 1 .0 equiv) S-<1 - 
5 benzyloxycaroamoyl-ethyl)-carbamic acid tert-butyl ester in 10 mL anhydrous 1,4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
temperature for 45 min., then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 492 mg (>100%) white hygroscopic amorphous 
solid: 'H NMR (300 MHz. DMSO-dJ 6 11.8 (s, 1H). 8.36 (br s, 3H), 7.38 (m. 5H), 
10 4.82(m, 2H), 3.68 (m, 1H), 1.29 (d, 3H, J=6.9 Hz). 

EXAMPLE 51 

S-1-Cvdopentvt-3-ethvt-1H-<ndazole-6-carboxvlic acid (1-benzvloxvcarbamovl- 
ethvQ-amide 

This compound was prepared according to the method of Example 37. using 
200 mg (0.774 mmol, LOequiv) 1-cydopentyl-3-ethyl-1H-indazoie-6-carboxylic acid and 
180 mg (0.774 mmol. 1.0 equiv) S-2-amino-N-benzyloxy-propionamkJe hydrochloride 
as starting materials, to give 322 mg (96%) of a dear oil: HRMS calcd for C^H^O, 
♦ H: 435.2396. Found: 435:2424. 

EXAMPLE 52 

S-1 -Cvdopentvi-3-ethvM H-^ndazole-6-carboxviic acid (1-hvdroxvcarbamoyl- 
ethvUamide 

This compound was prepared according to the method of Example 38. using 
288 mg (0.663 mmol. LOequiv) S-1 -cydopentyl-3-ethyM H-indazole-6-carboxy6c acid 
(1-benzyk>xycarbamoyl-ethyt>-amide as starting material and 90 mg Pd(OHyc as 
25 catalyst, to give 170 mg (75%) tan powder mp 106*C (dec); HRMS calcd for 
C«H»N 4 0, + H: 345.1927. Found: 345.1923. 

EXAMPLE S3 

R^1-Benzvtexvcarbamovt^thvtVcaifaamfc add tert-butvl ester. 

This compound was prepared according to the method of Example 37. using 
30 500 mg (2.64 mmol. 1.0 equiv) f4<tert-butoxycarbonyl)-D-alanine and 422 mg (2.64 
mmol, 1.0 equiv) O-tenzyihydroxylamine hydrochloride, to give 592 mg (76%) of a 
white oily solid: 'H NMR (300 MHz. COCLj 6 9.02 (br s. 1H), 7.37 (m. 5H). 4.95 (m. 
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1H).4.90 (s. 2H). 4.03 (m, 1H), 1.41 (s. 9H), 1.33 (d. 3H, J=7.0 Hz); MS (CI. NH 3 ) 
m/z295 (M+H*. base). 

EXAMPLE 54 

R-1-Cvdorentvl-3-ethv MHHndazole-6-carboxvltc acid (1-hvdroxvcarbamovl- 
5 ethvlVamide 

54 .A. R-2-Amino-N-benzvloxv-propionamide hydrochloride. 

HCI (g) was bubbled into a 0 a C solution of 570 mg (1 .94 mmol, 1 .0 equiv) R-(1- 
benzyloxycarbamoyl-ethyl)-carbamic acid tert-butyl ester in 10 mL anhydrous 1,4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
10 temperature for 45 min., then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 512 mg (>100%) white hygroscopic amorphous 
solid: 'H NMR (300 MHz, DMSOd,) 6 11.8 (s. 1H), 8.38 (br s. 3H), 7.38 (m, 5H), 
4.82(m, 2H). 3.68 (m, 1H). 1.29 (d. 3H, J=6.9 Hz). 

54.B. R-1-CvcloDentvl-3-ethvMH-indazole-6 -carboxvlic acid M- 
15 benzvloxvcarbamovt-ethvlVamide 

This compound was prepared according to the method of Example 37, using 
200 mg (0.774 mmol. LOequiv) 1-<vdopentyl-3-emyl-1H-indazole-6-carboxylic acidand 
180 mg (0.774 mmol, 1.0 equiv) R-2-amino-N-benzyloxy-propionamide hydrochloride 
as starting materials, to give 330 mg (98%) of a dear oil: HRMS calcd for C^H^O, 
20 +H: 435.2396. Found: 435.2414. 

54.C. R-1-Cvclopentvl.3-athvl -1H-inda2ole-6-carboxvlic acid M- 
hvdroxvcafbamovt-BthvtW.midy 

This compound was prepared according to the method of Example 30, using 
295 mg (0.679 mmol, 1 .0 equiv) R-1-cydoperrtyt-3^myl-1H-indazole-6-carboxync acid 
25 (1-benzytoxycarbamoyl-ethyO-amide as starting material and 90 mg Pd(OHyc as 
catalyst, to give 201 mg (86%) tan powder, mp 102°C (dec); HRMS calcd for 
CJVI 4 Q, ♦ H: 345.1927. Found: 345.1927. 
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EXAMPLE 55 
1 -Cvclopentvl-3-ethvMMhiophen-2-vM H-indazole 

A solution of 76 mg (0.598 mmol, 1.2 equiv) thiophene-2-boronic acid in 0.5 mL 
methanol was added to a room temperature suspension of 146 mg (0.498 mmol, 1.0 
5 equiv) 6-bromo-1 -cyclopentyl-3-ethyM H-indazote and 17 mg (0.0149 mmol, 0.03equiv) 
Pd(PPhj) 4 in 2 mL toluene and 0.5 mL 2M aqueous Na 2 C0 3 . The mixture was heated 
to reflux for 4 h, then cooled to room temperature. The reaction mixture was diluted 
with 50 mL ethyl acetate, washed 1 x 10 mL each HjO, brine, and dried over MgS0 4 . 
The crude product was purified on a silica gel column (3% ethylacetate/hexanes, flash) 
10 to give 81 mg (55%) of a clear oil, which crystallized onstanding: mp 60-64 °C; HRMS 
calcd for C^H^S ♦ H: 297.1427. Found:297.1484. 

fPCAMPLEgg 

I^YdopentY^hYt^phenYMHHndazoly 

This compound was prepared according to the method of Example 55, using 
1 5 1 28 mg (0.437 mmol, 1 .0 equiv) 6-bromo-1-cyclopentyl-3-ethyl-1 H-indazole and 75 mg 
(0.612 mmol, 1.4 equiv) phenyl boronic acid as starting materials, to give 98 mg (77%) 
of white crystals: mp 72-74 # C; Anal, calcd for C^H^N,: C, 82.77; H, 7.64; N, 9.65. 
Found: C.81.95; H, 7.82; N, 9.75. 

EXAMPLE 57 

20 1 -Cvdopentvl-3^ethvM mndazole^cart)Oxvtic acid f3.Sdichloro-ovridifv4-vlV 

methvl-amide 

5.2 mg (0.130 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were 
added to a room temperature solution of 50 mg (0.124 mmol, 1 .0 equiv) 1-cydopentyt- 
3-ethyMH-indazole-6-carboxyfic acid (3,5-dk*lofo-pyridin-4-yl>^mide in 3 mL 

25 anhydrous DMF. After 30 mtn M 7.7 //L (0.124 mmol, LOequiv) iodomethane were 
added and the mixture stirred at room temperature for 4 h. The reaction mixture was 
diluted with 50mL Hfi and extracted 2 x 20 mL ethyl acetate. The ethyl acetate 
extracts were combined, washed 2 x 5 mL Hp, 1x 5 mL brine, and dried over Na 2 S0 4 . 
Filtration, concentration of filtrate and drying gave a yeRow oil, which was purified on 

30 a silica gel column (25% ethylacetate/hexanes, flash) to give 27 mg (52%) of a white 
crystalline solid: mp 118-119 *C; HRMS calcd for C^H^OCl* + H: 417.12519. 
Found: 417.12270. 
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EXAMPLE 56 

1-CvclODentvl-3-cthvUlH .indazote-cart)oxvlic acid dimethyl amide 
47 mg (0.246 mmol, 1.1. equiv) of 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride were added in one portion to a room temperature 
5 solution of 57.8 mg (0.224 mmoles, 1.0 equiv) 1-cydopentyl-3^thyl-1Hsnda20le-6- 
carboxytic acid, 18 mg (0.224 mmole, 1.0 equiv) dimethylamine hydrochloride, 34 mg 
(0.224 mmol, 1.0 equiv) hydroxybenzotriazole hydrate and 66 pf (0.470 mmol, 2.1 
equiv) of triethylamine in 5.0 mL of anhydrous methylene chloride. After stirring the 
reaction mixture for 18 hours under a N, atmosphere, the reaction mixture was diluted 
10 with 40 mL of ethylacetate, washed with 10 mL of 1N HCI, water, and brine, and dried 
over NajS0 4 . The cnjde product was purified on a silica gel column (50% EtOAc/50% 
CH,Cy to give 55 mg (86%) of clear oil: HRMS calcd for C 17 H a N,0 + H: 285.1843. 
Found: 285.1841. 
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CLAjMS 

What is claimed is: 

1. A compound of the formula I 



5 




A 

10 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R is H, C,-C 9 alkyl, -{ChyjS to 10 membered heterocydyl) wherein m is 0 to 
2, (0,-C, alkoxy^-C, alkyl, 0,-C, alkenyl, or -(Z 1 ) b (Z a ) e (C,-C, 0 aryt) wherein b and c 
are independently 0 or 1 , Z, is C,-C, alkytene or C a -C, alkenytene, and 2, is O, S, SO,, 
15 or NR 12 , and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy, C,-C $ alkyl, 
alkenyl, C,-C, alkoxy, trifluoromethyl, nitro, -COjR,,, -©(OJNRuR,,, -NR ia R l3 and 
-SO a NR ia R«; 

R, is H, C t -C, alkyl, 0,-C, alkenyl, or phenyl, wherein said alkyl, alkenyl and 
20 phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifluoromethyl, and halo; 

R* »« R„, -C(O)NR ta (CHR ia ) (B C(O)NR 1 ,O(CH a ),(C,-C 10 aryl). 
-C(=NR M )NH(CH 2 ),(C,-C 10 aryl), -C(0)NR,(CHR„) w C<0)NR ia (CH a ) p OR, a , 
-C(0)NR ia (CHR ia ) m S(C,-0 4 alkyl). -C^NOCCOJR^R,, -CR l7 R 1l CHR ai ,NR,SO a (CH a ) p A. 
25 -CR„R li CHR a ,NR^(0)(OR ia )C(OKC t -C 4 alkyl), -CR t7 R tt CHR w NR t P(OKC,-C 4 alkoxy),. 
-Zj-R 7 . or -<CR 17 R 1i ) lll NR,(C(0)),R w wherein p is 0 to 2, m is 1 to 6, and q is 1 or 2; 
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wherein in said formulas (laMli). the structures of formulas (10 and (Ig) are 
attached to formula I at carbons 5. 6, or 7 of said formulas (10 and (Ig), the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R, is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2, p is 
5 0 to 6, and m is 0 or 1; 

R 3 is -C(0)N(CH3)(OCH,) or -(CH^OH wherein n is 0 to 4; 

R 4 and Rj are independently selected from the group consisting of H, ethyl. 
-CO,H and -C(0)NHOH; 

R, is H, cyano. hydroxy, C,-C e alkyl, C,-C, alkoxy, OC(0)(C,-C, alkyl) or - 
10 OC(O)(C,-C 10 aryl); 

R, is C,-C t0 aryl or 5 to 10 membered heterocydyl, wherein said R, groups are 
optionally substituted by 1 to 3 substituents independently selected from halo, 
trifluoromethyl, cyano, nitro, -COjR 12 , C,-C 4 alkoxy, -OC(OXC,-C 4 alkyO, -NR u C(0)(C,- 
C 4 alkyl), -C(0)NH„ -C(0)NHOH, -0(0)0(0,^ alkyl). C,-C 4 alkyl, -S(0)„R 12 wherein 
15 n is 0 to 2, benzoyl, -NR^R,,, -OR,,. C,-C, alkanoyl, -Y,-(C,-C 10 aryl), -C(O)O(C,-C 10 
aryl), -NH(C,-C 10 aryt), -C(O)NH(C.-C 10 aryl). -C(0)NR IJ 0(CH 2 ) ll (C a -C 1 o aryO wherein n 
is 1 to 3. and -SOjNH(C a -C 10 aryO; 

R, is H, C,-C e alkyl. or •(CHjWC.-C,,, aryt) wherein n is 0 to 4; 
R, is H, -OR„. -{CHaJuA or -CH^CH,^ wherein m is 0 to 2; 
Rio is C,-C 4 alkyl. -OR„, -CR u R 1> OR 1J . -CR 1s R n NR u R ia , 
-CR„(OR, JCR ia R 1 ,OR 1J , 2,2-dimethyM ,3-dioxolan-4-yi, -NR l2 C(0) NR„R 13 , 
-S(CR ia R 11 ) ll CH, wherein n is 0 to 5, -NR^CHaypyridyQ wherein q is 0 or 1, -P(OXC,- 
C 4 alkoxy),. -NR,^, -NR.jOR^ -NR^NR,,^,, -NR^C^, ^)CH J NR 12 C(0)R 14 , 
-OCHjCHONR^R,., -OCHR^OK^-C, alkyO. -OCHR^OX^-C, alkoxy). 
-WHJlRh. or -NR^CHjJ.R,, wherein m is 0 to 2, 
R 11 is H or A; 

each R^ and R^ is independently H or C,-C 4 alkyl; 
R M is methyl or phenyl; 
R„ is H. methyl, ethyl, or -CHjCHjOH; 
Rt, is H. methyl, ethyl. -CHjCfOJNH,, or -CHjCHjOH; 
each R 17 is independently H, hydroxy, cyano. halo. C,-C, alkyl, C,-C, alkoxy, 
-NRi 2 R«. -CfOJOR,,, -C(0)R 12 , -CH^CR^R^ -C«CR,„ -CH a NR ia R 13> -CHjOR,,. 
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-C(0)NR ia R 13 , -COW or -CHjNR^CtOJCPJNR^,,, provided that when R 17 is 
hydroxy then R„ is H or C,-C 4 alkyl; 

each R„ is independently H, fluoro, cyano, or C,-C 4 alkyl, wherein said methyl 
is optionally substituted by 1 to 3 fluoro substrtuents; 



R ie is phenyl, naphthyl, pyrrolyl, furanyl, thienyl, oxazolyl, pyridinyl, pyrimidinyl, 
pyridazinyl, quinolinyl, isoquinolinyl, 5.6,7,8-tetrahydroquinolinyl, or 5.6,7,8- 
tetrahydroisoquinolinyl, wherein said R 19 groups, except said phenyl, are optionally 
substituted by 1 to 3 R^ substrtuents, and wherein said phenyl R 19 group is optionally 
10 substituted by 1 to 3 substrtuents independently selected from R a and R M ; 



R* is H, -OR,,, -NHR,,. -NHOH, -NHNH,, -(CH^fohenyO or^CH^foyridyl) 
wherein n is 0 to 4; 

20 Rj, is H, C-C, alkyl, -{CH^Yjfphenyl) or -{CH^Y^yridyO wherein n is 0 to 4; 

each R„ is independently halo, 0,-C, alkyl. 0,-C, alkoxy, C,-C, alkylenedioxy. 
trifluoromethyl, -NR^, nitre. -C(NR 12 )NR 12 R t3 , -C(0)NR 12 R 13 C(0)R ia , -C(NOR ia )R l „ 
-CfNCN^jR,,, -CfNCNJSR,,, -(CHjUCN) wherein m is 0 to 3. hydroxy, -0(0^ 
-CfONR^OR,* -C(0)NR 12 NR„R 13 , -OCCONR,^,,. -NRtjC(0)R M , -€(0)0(0)^^, 
25 -COjR,,. -SOaR,,, -SO^R,,^ -CfO^R^ -NR^SO^,. or -NR^CPJNR^ 

each R,, is independently imidazolyl. pyrazolyl, triazolyl, tetrazolyl oxazolyl. 
teoxazolyl, oxadiarolyl, thiadiazolyl, thiazolyl. oxazoBdinyl, thiazofidinyl, or imidazofidinyl. 
wherein each of the foregoing R,, substrtuents is optionally substituted by 1 to 3 
substrtuents; 

30 Ra* -NRuRts, -NH(C,-C 10 aryl). C,-C, alkoxy. or C,-C 10 an/foxy; 

R» b H. C,-C, alkyl or KCHa),.Y 4 (pheny1) wherein m is 0 to 4 and the phenyl 
moiety of said -<CH 2 ) M Y 4 (phenyO R, group is optionally substituted by halo. -OR,„ C,- 
C, alkanoyloxy. C,-C 10 aryloxy. -NR^R,,. -NHtfVC* aryl). or -NHC(0)(C,-C 4 alkyl); 



5 



or R 17 and R„ are taken together to form an oxo («0) moiety; 



Rao is -CfOR*, -C(0)C(0)R, 1( -CfOJCOWOJRa, or 



15 
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each Rj 7 is independently halo, -(CHj) p NR„C(0)CH, wherein p is 1 to 5. nitro, 
cyano, -NR 12 R 1S . -C0 2 R 12 , -OR 12 . -C(Y,)NR 12 R„, -NR 1J C(NCN)S(C 1 -C a alkyl). 
-NR 12 C(NCN)NR, 2 R n , -NR 1J C(0)NR 1 2R 1S , -NR„C(0)C(0)NR ia R 1 ,. -C(=NR„)NR 12 R„, 
-S(0) m CH, wherein m is 0 to 2, -C(=NR 12 )S(C 1 -C3 alkyO. -NR 12 S0 2 (C,-C 3 alkyl). 
5 -OC(0)R, 2 . -OC(0)NR 12 R W , -NR 12 S0 2 CF„ -NR, 2 C(0)C(0)OR 12 . -NR 12 C(0)R 12> 
-NR 12 C(0)OR 12 , imidazolyl, thiazolyl, oxazolyl, pyrazolyl, triazolyt, or tetrazolyl; 

Rj, is H, fluoro, cyano, or C,-C 2 alkyl, wherein said alkyl is optionally substituted 
by 1 to 3 substituents independently selected from halo, -C(0}NR 12 R 13 , and -C(0)OR l2 ; 

R„ is phenyl optionally substituted by 1 or 2 substituents independently selected 
10 from -NR 12 R, S , nitro. halo, -OR 12 . -NHR,,. -NRjoR,,. and -C(0)OR 12 ; 

each Rao and R )1 is independently 0,-0, alkyl or C 2 -C a alkenyl; 

Rjj is pyridin-4-yl optionally substituted by 1 or 2 substituents independently 
selected from halo and C,-C 4 alkyl; 

each A is independently C,-C 9 alkyl. pyridyl. morpholinyl. piperidinyl, imidazolyl. 
15 thienyl. pyrimkJyl. thiazolyl. triazolyl, quinoynyl, phenyl, or naphthyl, wherein the 
foregoing A groups are optionally substituted with 1 to 3 substituents, or A is 
-(CHJjSffVC* alkyO wherein q is 1 or 2; 

Wis O. NOH, NNHj, NOC(0)CH,. or NNHCrpjCH,; 

Y,isOorS; 
20 Y a is O. NOH or H,; 

Y, » a bond or -CH=CH-; 

Y 4 »abond. O.S.or-NH-; 

Y, is O. NR^ NOR,,. NCN, CfCN)* CR^O* CR^O*^,, CR, 2 C(0)NR 12 R„, 

C(CN)N0 2 . C(CN)C(0)OR tt or C(CN)C(0)NR 12 R 1S ; and. 
25 Z, is -NR^-, -{CH^r, -CHjCHOJNH-, -NHCHjC(0)-, -CHjCO^JCH,-, -CH=CH-. 

-C-C-. -CH(Y,HK -C(Y,K -CHjCOr,)-. •C(Y tJCH,-, -CCfJCVih "CHjNR^-, -CH^-Y,-. 

-C{Y 1 )NR,(CHR n X,-, -NR,C<Y 1 KCHR n ) n -. -NHCH,-, ^-CH,-. -SOCK,-. -CHjSO-, 

-SOjCHj-. -CHjSOj-. -OCCT.K -N a N-, -NHSO a -. -SO,NH-. -C(Y,)C<Y,)NH-. -NHC(0)0-. 

-OC(0)NH- or -NHC(0)NH-, wherein in said Z, moieties n is 0 to 4 and m is 1 to 3. 
30 2. The compound of daim 1 wherein R, is -Z,-R, wherein 2, is -C(Y,)NH-, 

-C(0)CH,-. -NHC(Y|K ^-CHj-. -OC(0)-. -CH=CH-, or -C^K^Y,)-, and R 7 is an 

optionally substituted aryt or heteroaryl group selected from phenyl, pyridyl. pyrazinyl. 
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thienyl, pyrimidinyl, 2,4-dioxopyrimidin-5-yl. isoxazolyl, isothiazolyl, pyridazinyl, and 
1,2,4-triazinyl. 

3. The compound of claim 2 wherein R 7 is substituted phenyl, 2,6-dihalo- 
substituted phenyl, or 3,5-dihalo-pyrid-4-yl. 
5 4. The compound of claim 1 wherein R, is -Z,-R 7 wherein Z, is 

-C(0)NH(CH,) B . or -NHCfOXCH,),,-, wherein n is 0 or 1, and R 7 is phenyl or pyridyl 
optionally substituted by 1 to 3 substituents independently selected from halo, nitro, 
trifluoromethyl, -C0 2 CH„ methyl, methoxy, and -C(0)NH 2 . 

5. The compound of daim 1 wherein R, is -Z,-R 7 wherein Z, is -C(0)NH- 
10 and R 7 is phenyl or pyridyl optionally substituted by 1 to 3 substituents independently 

selected from halo. C,-C 4 alkyl, C,-C 4 alkoxy, cyano, carboxy and -OC(0)(C,-C 4 alkyl). 

6. The compound of daim 1 wherein wherein R, is R„ wherein R„ is 
optionally substituted pyrimidinyl or optionally substituted pyridazinyl. 

7. The compound of claim 1 wherein R, is a substituent of formula (Ih) 
15 wherein R* is -C^R,,, -CfOJCfOJR,,, or 



20 



A 



wherein is -OR,,, -NHR,,, or -NHOH, and Rj, is H, C,-C, alkyl. benzyl or 
pyridylmethyL 

8. The compound of daim 1 wherein R, is phenyl substituted by R* 
25 wherein said R^ is oxadiazolyt, thiadiazolyl or tetrazolyl wherein said R* groups are 

optionally substituted by C,-C, alkyl. or wherein R, is phenyi substituted by 
cyanomethyt, hydroxy or formyi. 

9. The compound of daim 1 wherein R, is -Z,-R 7 wherein Z, is -C(Y,)NH-, 
and R, is phenyl, pyrazinyl, pyrimidinyl, isoxazolyl, or pyridyl, wherein each of said R 7 

30 groups is optionally substituted by 1 to 3 substituents independently seleded from halo, 
methoxycarbonyt, trifluoromethyl, benzoyl, acetyl, dimethylamino, hydroxy, nitro, methyl, 
cyano, methyteulphonyl, and methytthio. 
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1 0. The compound of daim 1 wherein R 2 is -C(=NOC(0)R 2S )R 2B wherein R 25 
is amino and R M is H, C,-C 3 alkyl or -(CHJJphenyl) wherein m is 1 to 4 and said 
phenyl moiety is optionally substituted by halo, hydroxy, acetoxy, amino or acetamido. 

11. The compound of daim 1 wherein R 2 is -{CR 17 R 18 ) m NR,(C(O)),R 10 
5 wherein m is 2, q is 2, each R 17 is independently H, cyano or methyl, each R„ is 

independently H or methyl. R, is H or methyl, and R 10 is amino, hydroxy, methoxy or 
hydroxyamino. 

12. The compound of daim 1 wherein Rj is -{CR 17 R 1 J m NR,(C(O)),R 10 
wherein m is 2, q is 1 , each R 17 is independently H, -C(0)NH 2 , -C -CH, cyano, formyl, 

10 hydroxymethyl, or trifluoromethyl, each R M is independently H or cyano, and R, 0 is C,- 
C 4 alkyl. 

1 3. The compound of daim 1 wherein R, is a substituent of fonmula (Ic), (Id) 
or (le), wherein, in formulas (Ic) and (Id). R, is H, hydroxy. C,-C 4 alkyl or C,-C 4 alkoxy. 

14. The compound of claim 1 wherein R 2 is 
15 -C(0)NR,(CHR 12 ) m C(0)NR ta (CH a ) t OR 1 j or -C(0)NR 12 (CHR 12 ) m S(C 1 -C 4 alkyl), wherein 

R,, R 12 , m and p are as defined in daim 1. 

15. The compound of daim 1 selected from the group consisting of 
1-Cydopentyl-3-ethyHH-inda2ote-6-ca*oxync acid (3,5^idiloro-pyridin-4-yl)-amide; 
1 -Cydopentyl-3-ethyM H-indazoJe-6-carboxylic acid (2,6-dichloro-phenyl)-amide; 

20 1 -Cydobutyt-3-ethyU H-indazote-6-carboxylic add (3,5^k*toro-pyridin-4-yl)-amide; 
3-EthyM -isopropyM H-indazote-6-carboxyBc add (3,5-dK^loro-pyrkJin^yt)-amide; 
1 -Cydopropytmethy1-3-«thyt-1 H-<ndazole-6-carboxyfic add (3,5-didnloro-pyridin-4-yl>- 
amkto; 

1 -Cydohexyf-3-ethyM H-indazote-6-carboxylic add (3,5Klichloro-pyridin-4-yl)- 
25 amide; 

3- Emyl-1-(4-fluoro-phenyl>-1H-indazole-6-cartx>xyGc acid (3.5-dichloro-pyndirv 

4- y1)-amide; 

1 -Cydopenty f-3-«thyM H-mdazole-S-carboxyfic add hydroxycarbamoylmethyl-arnide ; 
1 -Cydcpentyl-3-ethyf-l H-indazote-6-carboxylic add (2-methytsulfanyt-ethyl)-amide; 
30 1-CydopentyK*-ethyM H-indazote-6-carboxyric add hydroxycartjamoytmethyt-methyl 
amide; 

5- 1 -Cydopentyl-3-ethyl-1 H%idazote-6-carboxyfic acid (1-benzyk>xycarbamoy^ethyl> 
amide; 
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R-1-Cyclopentyl-3-ethyf-1H-inda2ole-6-carboxylic acid (1-hydroxycarbamoyl-ethyl)- 
amide; 1 -Cyclopentyl-3-€thyl-6-thiophen-2-yl-1 H-indazole; 1 -Cyclopentyl-3-ethyl-6- 
phenyMH-indazole; and the pharmaceutical^ acceptable salts of the foregoing 
compounds. 
5 16. A compound of the formula 




XXXX 



or a pharmaceutical^ acceptable salt thereof, wherein: 
R is H, C,-C, alky!. -(CHJJ5 to 10 membered heterocyclyl) wherein m is 0 to 
15 2, (C,-C, alkoxy)C,-C a alkyt. C a -C, aikenyi, or ■CZ.MZjMC-C,, aryl) wherein b and c 
are independently 0 or 1, Z, is C,-C, alkylene or C,-C, alkenylene, and 2, is O, S. SO a , 
or NRu, and wherein said R groups are optionally substituted by 1 to 3 substituents 
Independently selected from the group consisting of halo, hydroxy, C,-C 8 alkyl, C 2 -C s 
alkenyl, C,-C, alkoxy, trifluoromethyl, nitre, -CO^ -0(0)^,^. -NR 12 R tt and 
20 -SOjNR^R^ 

R, is H, C,-C, alkyl, Cj-C, alkenyl, or phenyl, wherein said alkyl, alkenyl and 
phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifluoromethyl, and halo; 
each R, 2 and R„ is independently H or C,-C 4 alkyl; and, 
25 X is -C(0)CI. 

17. A pharmaceutical composition for the inhibition of phosphodiesterase 
(PDE) type IV or the production of tumor necrosis factor (TNF) in a mammal comprising 
a there peutically-effective amount of the compound of daim 1 and a pharmaceutical^ 
acceptable earner. 

30 18. A method for the inhibition of phosphodiesterase (PDE) type IV or the 

production of tumor necrosis factor (TNF) in a mammal which comprises administering 
to said mammal a therapeutically-effectivB amount of the compound of daim 1. 
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19. A pharmaceutical composition forthe prevention ortreatment of asthma, 
joint inflammation, rheumatoid arthritis, gouty arthritis, rheumatoid spondylitis, 
osteoarthritis, and other arthritic conditions; sepsis, septic shock, endotoxic shock, g ram 
negative sepsis, toxic shock syndrome, acute respiratory distress syndrome, cerebal 

5 malaria, chronic pulmonary inflammatory disease, silicosis, pulmonary sarcoidosis, bone 
resorption diseases, reperfusion injury, graft versus host reaction, allograft rejections, 
fever and myalgias due to infection, cachexia secondary to infection or malignancy, 
cachexia secondary to human acquired immune deficiency syndrome (AIDS). AIDS, 
HIV, ARC (AIDS related complex), keloid formation, scar tissue formation, Crohn's 

10 disease, ulcerative colitis, pyresis. multiple sclerosis, type 1 diabetes mellitus, 
autoimmune diabetes, diabetes insipidus, systemic lupus erythematosis, bronchitis, 
chronic obstructive airway disease, psoriasis. Bechet's disease, anaphylactoid purpura 
nephritis, chronic glomerulonephritis, inflammatory bowel disease, leukemia, allergic 
rhinitis, depression, muKMnfarct dementia or dermatitis, in a mammal, comprising a 

15 therapeutically-effective amount of the compound of daim 1 and a pharmaceutical^ 
acceptable carrier. 

20. A method for treating asthma, joint inflammation, rheumatoid arthritis, 
gouty arthritis, rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; 
sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome. 

20 acute respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory 
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury, 
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as 
influenza, cachexia secondary to infection or malignancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS). AIDS. HIV. ARC (AIDS related complex). 

25 keloid formation, scar tissue formation, Crohn's disease, ulcerative colitis, pyresis, 
multiple sclerosis, type 1 diabetes mellitus, diabetes insipidus, autoimmune diabetes, 
systemic kipus erythematosis, bronchitis, chronic obstructive airway disease, psoriasis, 
Bechet's disease, anaphylactoid purpura nephritis, chronic glomerulonephritis, 
inflammatory bowel disease, leukemia, allergic rhinitis, depression. muKMnfarct 

30 dementia or dermatitis in a mammal which comprises administering to said mammal 
a therapeutically-effective amount of the compound of daim 1. 
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